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How To Use This Soil Survey 


Generai Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 


Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 


Kokgmo 
To find information about 
your area of interest, 
locate that area on the 
Index to Map Sheets, MAP SHEET 


which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 
that sheet. 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 
tents), which lists the map 
units by symbol and 
name and shows the 
page where each map MAP SHEET 
unit is described. 


NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 
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This soil Survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal part 
of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in April 1988. Soil names 
and descriptions were approved in May 1988. Unless otherwise indicated, 
Statements in this publication refer to conditions in the survey area in 1988. This 
survey was made cooperatively by the Soil Conservation Service, the Regents of 
the University of California (Agricultural Experiment Station), and the California 
Department of Conservation. It is part of the technical assistance furnished to 
the San Joaquin County Resource Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Soil Conservation Service are offered on a 
nondiscriminatory basis, without regard to race, color, national origin, religion, 
sex, age, marital status, or handicap. 
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Water management (table 16).......... 0.0... e eee cece 


Limitations for—Pond reservoir areas; Embankments, 
dikes, and levees. Features affecting—Drainage, Irrigation, 
-Terraces and diversions, Grassed waterways. 


Engineering index properties (table 17) ............. 00... eee eee eee 


Depth. USDA texture. Classification—Unified, AASHTO. 
Fragments greater than 3 inches. Percentage passing 
sieve number—4, 10, 40, 200. Liquid limit. Plasticity index. 


Physical and chemical properties of the soils (table 18).................. 


Depth. Clay. Moist bulk density. Permeability. Available 
water capacity. Soil reaction. Salinity. Shrink-swell 
potential. Erosion factors. Wind erodibility group. Organic 
matter. 


Water features (table 19)...... 0... ccc cee neces 


Hydrologic group. Flooding. High water table. 


Soillfeatires: (table: 20)... cas tacdva sistas cal ndase poehaes HEE OR 


Bedrock. Cemented pan. Subsidence. Risk of corrosion. 


Classification of the soils (table 21)...... 020.00. e eee 


Family or higher taxonomic class. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in San Joaquin County, California. It contains predictions of soil 
behavior for selected land uses. The survey also highlights limitations and 
hazards inherent in the soil, improvements needed to overcome the limitations, 
and the impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, and 
agronomists can use it to evaluate the potential of the soil and the management 
needed for maximum food and fiber production. Planners, community officials, 
engineers, developers, builders, and home buyers can use the survey to plan 
iand use, select sites for construction, and identify special practices needed to 
ensure proper performance. Conservationists, teachers, students, and specialists 
in recreation, wildlife management, waste disposal, and pollution control can use 
the survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the Soil 
Conservation Service or the Cooperative Extension Service. 


Cuhe 2E22&2. 


Pearlie S. Reed 
State Conservationist 
Soil Conservation Service 
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San Joaquin County is in the lower San Joaquin 
Valley in California (fig. 1). It has 901,760 acres of land, 
including small areas Of water. In addition, it has 19,840 
acres of large water areas consisting of rivers and 
sloughs that are more than ‘@ mile wide and reservoirs 
that are more than 40 acres in size. A small strip of 
land adjoining the northeastern boundary of the county 
is included on the maps of this survey area. This land is 
part of Amador County. It was considered to be part of 
San Joaquin County at the time the soil survey of 
Amador County was made. As a result, it was not 
included in the survey of Amador County. 

San Joaquin County is bounded by Sacramento 
County on the north; Amador, Calaveras, and 
Stanislaus Counties on the east; Stanislaus County on 
the south; and Alameda and Contra Costa Counties on 
the west, Elevations range from about 20 feet below 
sea level in the Sacramento-San Joaquin Delta area, in 
the northwestern part of the county, to about 3,300 feet 
in the mountains of the Coast Range, in the 
southwestern part of the county. The city of Stockton is 
the county seat. 

Irrigated cropland, livestock grazing, and urban 
development are the primary land uses in the survey 
area. The acreage of cropland has been reduced by 
urban expansion in recent years. Most of the land in the 
county is privately owned. 

Several earlier surveys cover parts of the present 
survey. These older surveys, which were completed by 


the United States Department of Agriculture, are a 
reconnaissance survey of the Sacramento Valley area 
published in 1916 (15), a reconnaissance survey of the 
San Francisco Bay region published in 1917 (16), a 
reconnaissance survey of the lower San Joaquin Valley 
area published in 1918 (23), a survey of the Lodi area 
published in 1937 (10), a survey of the Sacramento-San 
Joaquin Delta area published in 1941 (9), a survey of 
the Tracy area published in 1943 (8), and a survey of 
the Stockton area published in 1951 (28). The survey of 
the entire county was published by the University of 
California in 1952 (37). The present survey updates 
these earlier surveys. It provides additional information 
and has larger maps, which show the soils in greater 
detail. 

The descriptions, names, and delineations of the 
soils on the maps of this survey area do not fully agree 
with those on the maps of adjacent survey areas. 
Differences are the result of a better knowledge of soils, 
modifications in series concepts, and variations in the 
intensity of mapping or in the extent of the soils within 
the survey areas. Differences also result from urban 
development in areas where natural soils have been 
altered by extensive shaping and grading. 


General Nature of the County 


The following paragraphs give general information 
about San Joaquin County. They describe history and 


Figure 1.—Location of San Joaquin County in California. 


development; the water supply; agriculture; 
physiography, relief, and drainage; and climate. 


History and Development 
By Guy J. Romito, Soil Conservation Service. 


San Joaquin County, one of the original 27 counties 
in California, holds a significant place in the history of 
California. 

The first recorded inhabitants in the survey area were 
Native American Indians. The Yachikamni, the largest 
of the local tribes, originally inhabited the Stockton area 
(28). The Yokuts claimed the territory south of French 
Camp. Much of the landscape surrounding the Stockton 
area was originally flat grassland interspersed with 
valley oak. 
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Little information is available regarding the condition 
of the San Joaquin Valley prior to 1840. The timited 
records indicate that Native Americans inhabited the 
area and that the valley had plentiful game and a large 
number of wild horses and cattle. The Native Americans 
made no effort to till the soil, and the agricultural 
enterprises of the Mexicans who succeeded them were 
limited to cattle raising (23). The settlers who 
homesteaded in the valley in the 1840's initially 
engaged in cattle raising. During the 1850's, the 
production of agricultural crops increased because of 
the needs of the gold miners who had settled in the 
region. 

The first settlement in the survey area was French 
Camp, which was occupied by the French Canadian fur 
trappers employed by the Hudson Bay Company. This 
settlement was important during the mining days 
because the coarse textured soils allowed winter travel 
by fortune seekers to the gold mines of the Sierra 
Nevada foothills. The streams and rivers throughout the 
county were rich with beaver. Between 1828 and 1845, 
as many as 400 trappers camped at “Beaver 
Settlement,” now known as Castoria (28). 

Much of the land in the vicinity of Stockton was part 
of the second largest land grant ever awarded by the 
Mexican Government. This land grant was called 
Campo de los Franceses. It totaled 48,747 acres (74). 
El Rancho del Campo de los Franceses belonged to 
Guillermo Gulnac, who later sold it to Captain Charles 
M. Weber, a German immigrant. In 1847, Captain 
Weber laid out the town of Tuleberg on what is now the 
south side of the Stockton Channel. In 1849, the town 
was given its present name to honor Commodore 
Robert F. Stockton of the United States Navy (74). 
Stockton was the first city in the state to receive a name 
that was not of Indian or Spanish origin. It was 
incorporated in 1850. By 1854, it had a population of 
7,000 and was the fourth largest city in California (14). 

The city continued to grow after the gold rush 
because its strategic location allowed year-round 
navigation in the San Joaquin Valley. Many farmers 
who had left their fields in search of gold returned to the 
rich land for farming. The city became a major 
commercial center because of the successful export of 
farming commodities. It became the focal point for grain 
warehousing, flour milling, grain and flour export, and 
farm implement manufacturing. 

Combined harvesters were first mass-produced in 
Stockton in 1876. The first track-type caterpillar tractor 
also was manufactured in this city. In the late 1870’s, 
the city had a paper company that was a pioneer 
recycling plant specializing in the manufacture of 
newsprint from rags, old paper, and straw. By the late 
1880's, Stockton was the second most industrialized 
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city in California, after San Francisco (14). 

Boat building is the oldest industry in Stockton. It can 
be traced back to the 1850’s. Many of the paddle-wheel 
steamers that navigated the San Joaquin River, the 
Sacramento River, and the Delta between 1849 and 
1938 were launched from this city (74). 

The Port of Stockton opened in 1933. It was the first 
inland seaport in California and is still the largest. Grain 
is the major cargo for the ocean vessels that visit this 
port. 

In 1869, the first transcontinental railroad linking 
California to the East Coast was completed. The first 
bridge across the San Joaquin River was at Mossdale. 
Ocean-to-ocean rail travel was not possible until the 
completion of this bridge, which provided trains access 
to the San Francisco Bay and the terminal at Oakland 
(14). 

Before the U.S. Congress passed the Swamp and 
Overflow Act in 1850, no attempts had been made to 
grow crops in the Delta region, which was a vast tule 
marsh dissected by drainageways and rich in wildlife. 
This area was visited by fishermen, trappers, and 
hunters. After passage of the act, title to the Delta 
islands passed from the Federal Government to the 
state and gradually to private individuals and 
organizations (9). The first levees in this area were built 
by crews of Chinese laborers using only shovels and 
wheelbarrows as tools. These levees were built of 
mineral alluvium. The only levees that resisted 
floodwater were those built along natural levee ridges. 
Although farming was difficult at first, high yields were 
encouraging and reclamation efforts continued. After the 
development of a clamshell dredger in the late 1800's, 
larger, more stable levees were constructed and 
agriculture expanded. 

Except for a few small islands, the entire Delta area 
is now used for the production of crops. Agricultural 
activity has resulted in subsidence of the area at an 
initial rate of approximately 2 to 3 inches per year. 
Many areas that were once at mean sea level now are 
10 to 20 feet below this elevation. A complex system of 
open and closed drains and pumps helps to lower the 
water table in these areas. 

The towns of Manteca, Escalon, Lathrop, and Ripon 
came into prominence after the turn of the century, 
when irrigation water and railroad facilities gave rise to 
diversified farming. Prior to this period, agriculture was 
limited by the lack of water on land above the flood 
plains. 

During the gold mining days of 1849, there was an 
acute shortage of vegetables and fresh fruit. Those who 
turned their attention to truck crops and orchards 
received enormous profits. One rancher planted several 
acres of watermelons and sold them for as much as 


$5 each. He netted a profit of $30,000 in one season. 
Another rancher netted an $8,000 profit from 2 acres of 
onions (28). Because of high profits, a long growing 
season, and productive soils, many miners became 
farmers. 

In some areas windmills provided irrigation water. 
Hilly areas were used mainly as rangeland. Ponds were 
built and springs and seeps developed to supply water 
for livestock. Intensive pumping of ground water opened 
up more areas to irrigated agriculture. Gas engines in 
the early 1900’s and electric motors in the 1920's were 
used to pump the ground water. Irrigation districts were 
formed, and improvements in technology opened up 
areas to irrigated pasture, corn, vineyards, and orchard 
crops. 

Currently, Stockton is among the fastest growing 
urban centers in the United States. A steady industrial 
growth has accompanied residential development 
throughout the county. Various firms are engaged in 
manufacturing machinery, concrete pipe, and wood and 
paper products; in the production of bakery goods; and 
in steel fabrication, ship building, and food processing. 
The economy is diverse, relying on government, 
wholesale, retail, services, manufacturing, 
transportation, utilities, construction, and agriculture. 
The county is centrally located in California. It has a 
wide diversity of soils that produce many commodities, 
such as asparagus, corn, grapes, tomatoes, and 
almonds. 


Water Supply 


Water for agricultural, domestic, and industrial uses 
in San Joaquin County is obtained from wells, rivers, 
creeks, canals, and sloughs. The water flows to the 
county mainly through the Mokelumne, Calaveras, 
Stanislaus, and San Joaquin Rivers. All of the rivers 
have dams and reservoirs upstream that help to control 
flooding and regulate the delivery of surface water 
during dry periods. The rivers supply most of the water 
for irrigation and for ground-water recharge. Nearly all 
of the water released during dry periods is used before 
it reaches the Sacramento-San Joaquin Delta. 

The Sacramento-San Joaquin Delta is the mixing 
point of the Sacramento River and the San Joaquin 
River before the water flows into the San Francisco 
Bay. Near Tracy, two major pump stations lift this water 
into two large canals—the Delta-Mendota Canal and the 
California Aqueduct. These canals convey the water 
south along the west side of the San Joaquin Valley. 

The water in the northern and eastern parts of the 
county is of relatively good quality. The natural source 
of this water is runoff from the accumulation of rainfall 
and snowfall in the Sierra Nevada. The water is of 


poorer quality in the central, southern, and western 
parts of the county, where the natural source is runoff 
from the lower rainfall area in the Coast Range. The 
lower positions collect runoff of lower quality (13). 

Ground water supplies about 30 percent of the 
irrigation water in San Joaquin County (7). Ground- 
water levels are declining in wells at a rate of about 1 
foot per year in some parts of the county to about 3 feet 
per year in the northern part (4). Differences in pumping 
patterns, annual rainfall, and the hydraulic 
characteristics of the sediments are attributed to the 
variations in the area. 

The supply of ground water is being depleted in the 
Stockton area, where overdraft has resulted in an 
intrusion of poor-quality saline water from the west. The 
poor-quality ground water moves eastward through the 
Delta at a rate of 140 to 150 feet per year (4). 

Continued overdraft of the ground water will result in 
additional subsurface inflow of saline water and the 
abandonment of some wells. It may result in land 
subsidence in a few areas. The cost of electrical power 
also is affected by the overdraft. In recent years the 
cost of electrical power needed to pump the ground 
water used for irrigation has tripled. 


Agriculture 


Approximately 586,000 acres in San Joaquin County 
is used for irrigated crops and pasture, and 169,000 
acres is used for dryland pasture or for range. Field, 
fruit, nut, and vegetable crops are the leading 
agricultural commodities, closely followed by livestock 
and poultry products, which are consistently among the 
top 10 commodities in the county. In terms of 
agricultural cash receipts, the county is among the top 
10 counties in the state each year. 

About 98 percent of the cropland is used for irrigated 
fruit, nut, field, and vegetable crops. About 132,000 
acres is used for fruit and nut crops, 72,000 acres for 
corn, 68,000 acres for hay, 46,000 acres for wheat, 
32,000 acres for sugar beets, and 64,000 acres for 
vegetable crops. Other important crops are beans, corn 
silage, sunflowers, and barley. About 28,000 acres is 
used as irrigated pasture. Seed crops, such as beans, 
clover, potatoes, and grain seed, are grown on 8,500 
acres (12). 

The acreage used for crops and pasture has steadily 
decreased in the past decade and will probably 
continue to decrease in the future. Urban development 
has grown rapidly in the Stockton area and in Tracy, 
Lodi, Manteca, and Ripon. 

Since the early days of agriculture in San Joaquin 
County, significant changes in the types of crops grown 
have taken place because of physical, cultural, and 
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economic factors. When agriculture was first introduced 
into the county, dryland crops and range were the 
dominant land uses. Fruit and vegetable crops were 
relatively unimportant. Reclamation of the Delta area, 
the introduction of improved methods of irrigation, and 
the development of markets opened up new areas to 
agriculture and allowed a wider variety of crops to be 
grown. Some of the crops that were grown on large 
acreages in the past, such as wheat, barley, and oats, 
are now grown on much smaller acreages, and fruit and 
nut crops, such as walnuts, almonds, wine and table 
grapes, and cherries, have become major crops. 


Physiography, Relief, and Drainage 


San Joaquin County is part of four physiographic 
regions. About 64 percent of the county is in areas 
where the lower San Joaquin Valley extends from south 
fo north through most of the eastern part of the county. 
About 23 percent is in the Sacramento-San Joaquin 
Delta, in the western part of the county. About 5 percent 
is in the foothills of the Sierra Nevada, along the 
eastern edge of the county. About 8 percent is in the 
Coast Range, along the southwestern edge of the 
county. Most of the county is in the San Joaquin Valley. 
Some areas are in the southern half of the Central 
Valley. The Central Valley is enclosed on all sides by 
mountains, except where the Sacramento and San 
Joaquin Rivers enter the San Francisco Bay. 

The lower San Joaquin Valley includes flood plains, 
alluvial fans, fan terraces, basins, dunes, low terraces, 
and high terraces. Slopes generally are nearly level, 
although some areas are undulating to hilly because of 
dissection and erosion. Elevation ranges from sea level 
to 360 feet in the eastern part of the county. 

Nearly level flood plains are atong the Stanislaus, 
Calaveras, San Joaquin, and Mokelumne Rivers. Before 
major levees and reservoirs were built, all of these flood 
plains were subject to overflow. Flood plains also are 
along Hospital, Lonetree, and Corral Hollow Creeks. 
They dissipate on leveled alluvial fans before reaching 
the San Joaquin River. Drainage into the San Joaquin 
Valley is mainly from the Sierra Nevada to the east. 

The Stanislaus and Mokelumne Rivers deposited 
alluvial material from the mountains of the Sierra 
Nevada, forming alluvial fans and fan terraces in 
extensive areas (26). Sand dunes are common on the 
alluvial fan along the Stanislaus River as a result of 
modification of the alluvium by the wind. Many of the 
dunes have been leveled or stabilized and are now 
farmed. The highest elevation on the fan terrace along 
the Mokelumne River is 180 feet, and the highest 
elevation on the fan terrace along the Stanislaus River 
is 150 feet. 
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An alluvial fan and a fan terrace formed along the 
Calaveras River through the deposition of alluvial 
material from the foothills of the Sierra Nevada. The 
soils in this area have considerably less sand and 
considerably more clay and silt than the soils in other 
areas. The highest elevation on the fan terrace along 
the Calaveras River is 170 feet. 

The areas along the Stanislaus, Mokelumne, and 
Calaveras Rivers have been dissected and cut by 
shallow, meandering sloughs. Many of these old 
sloughs have been filled and leveled and are now 
farmed. Hardpans are common in the soils on fan 
terraces, which no longer receive deposits of alluvium. 
The dominant slope of the alluvial fans and fan terraces 
along the three rivers is towards the west. 

Alluvial fans and fan terraces along Hospital, 
Lonetree, and Corral Hollow Creeks coalesce to form 
one vast alluvial plain. This area has been dissected 
and cut by shallow, meandering sloughs, many of which 
have been filled and leveled and are now farmed. The 
soils in this area have a high content of clay and silt. 
The highest elevation is 400 feet. The dominant slope is 
towards the northeast. 

Basins are extensive in the San Joaquin Valley. They 
are in the central part of the county, near Stockton. 
Hardpans are common in the soils in these areas, and 
the content of clay is high. The soils on the basin rims 
also have hardpans. Nearly all areas have slopes of 
less than 1 percent. 

Low and high terraces also are extensive in the San 
Joaquin Valley. Claypans and hardpans are common in 
the soils in these areas, which are at a higher elevation 
than the soils on alluvial fans and fan terraces. Most 
areas are dissected and are nearly level to gently 
rolling. In some areas stream terraces are adjacent to 
the dissected drainageways. 

On the eastern edge of the county, hills are in areas 
where dissection of the high terraces is so complete 
that the original surface of the terraces is no longer 
evident and old consolidated sediments are exposed. 
These hills are undulating to hilly. They range in 
elevation from 170 to 360 feet. 

The mountains of the Coast Range are undulating to 
very steep. This area has been uplifted and dissected. 
It includes uplifted and dissected terraces that are 
substantially higher than the low terrace remnants 
below. Elevation ranges from 150 to 3,300 feet. 

Many low and high terraces on the eastern edge of 

the San Joaquin Valley have complex surface drainage 
patterns and microrelief. One of the drainage patterns 
occurs as a meandering or disarranged pattern of 
intermittent channels. These channels double back on 
each other. Short segments terminate at small closed 
basins, which commonly fill with water during the spring 


and are identified as vernal pools (fig. 2). These pools 
are most common in nearly level and gently sloping 
areas and become less numerous as the slope 
increases. In the more sloping areas, the drainage 
pattern is more aligned downslope and more integrated. 
It generally is poorly integrated in nearly level areas on 
low and high terraces where the surface has not been 
Modified by land leveling or grading. 

The Sacramento-San Joaquin Delta area is made up 
of many tracts of land surrounded by water. These 
islands have been reclaimed and are protected from 
flooding by levees. Much of the area is at or below sea 
level. Elevations range from 10 feet above sea level to 
20 feet below. Some of the islands are dish shaped, 
having a natural levee on the higher land around the 
perimeter and a low center. 

In the Sacramento-San Joaquin Delta area, nearly 
level natural levees, flood plains, and freshwater 
marshes are all components of the landscape. The 
freshwater marshes consist of thick deposits of peat 
and muck, which subside naturally and subside at a 
greater rate when drained and allowed to oxidize. Since 
reclamation began in the 1850’s, total subsidence in 
some areas has been 15 to 20 feet. 

The numerous sloughs and channels that meander 
through the Sacramento-San Joaquin Delta area are 
influenced by tides. The tides extend up the mouth of 
the Mokelumne River and upstream on the San Joaquin 
River as far east as the city of Stockton. 

Levees have been constructed along many channels, 
including the San Joaquin, Stanislaus, and Mokelumne 
Rivers, to protect the adjacent land from flooding. 
Without levees, flood plains along the rivers and creeks 
in the lower San Joaquin Valley would be flooded after 
periods of heavy rainfall in winter and early in spring. In 
addition, much of the Sacramento-San Joaquin Delta 
area would be inundated most of the year because of 
the subsidence of highly organic soils. 

Levees and reclamation projects have improved the 
internal drainage of most of the alluvial soils on flood 
plains and the lower alluvial fans in the lower San 
Joaquin Valley and the Sacramento-San Joaquin Delta 
area. During winter and spring, the water table rises 
because of runoff and precipitation and, in areas 
adjacent to levees, because of seepage. Drainage is 
generally improved by ditches and pumping plants, 
which elevate the drainage water into the adjacent 
rivers or sloughs. In many areas the soils have a 
perched water table that has been lowered but remains 
within 6 feet of the surface. A drainage system is 
needed if these soils are used for some purposes. 

The natural drainageways in San Joaquin Gounty 
generally flow from east to west, but the San Joaquin 
River, which is the largest river in the county, flows from 
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Figure 2.—The meandering drainageways and closed depressions in this area of Redding loam, 0 to 3 percent slopes, fill with water to form 
vernal pools in the winter. More than 50 percent of the surface is covered with cobbles. The cobbles and the ponding result in only 
sparse vegetation in the pools. An area of a Pentz sandy loam is on the hillslopes in the background. 


south to north. Large aqueducts have been constructed 
to export water to counties south of the survey area and 
have changed the natural flow of the San Joaquin River 
and the Mokelumne River through the Sacramento-San 
Joaquin Delta. These aqueducts and the diversions in 
areas of the Sacramento River system in the northern 
part of the Central Valley have resulted in reverse flows 
in the Sacramento-San Joaquin Delta area and in the 
part of the San Joaquin River in the survey area. 
Upstream dams protect areas along all of the major 
rivers in San Joaquin County. They control the flow of 
the San Joaquin, Mokelumne, and Stanislaus Rivers. 
The Camanche Dam, on the Mokelumne River, 
provides water for the Camanche Reservoir, the only 


major reservoir in the county. Farmington Dam, on Little 
Johns Creek, controls seasonal flooding by impounding 
floodwater in a flood-control basin during peak flows. 


Climate 
By William R. Reed and Guy J. Romito, Soil Conservation Service. 


The climate of San Joaquin County is characterized 
by hot, dry summers and cool, moist winters. The Sierra 
Nevada shields the county from the continental climatic 
extremes that are evident to the east. To the west, the 
Coast Range moderates the effects of moisture-laden 
weather systems from the Pacific Ocean. Summers are 
hot and dry because a persistent high-pressure area 
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offshore keeps most weather systems from entering the 
county. A southward shift of the high-pressure area in 
winter allows weather systems to enter the county, 
producing cool, moist weather and frequent heavy fogs. 

Temperature and precipitation data for the survey 
area as recorded at Stockton, Tracy-Carbona, and Lodi 
are given in table 1. The average annual air 
temperature ranges from 59 degrees F in the northern 
part of the county to 61 degrees F in the southern part. 
The average monthly temperature at Stockton is about 
77 degrees F in July and about 45 degrees F in 
January. 

Table 1 shows the normal average daily maximum 
and minimum temperatures in each month. At Stockton 
the average maximum temperature in summer ranges 
from about 89 degrees F in June to about 94 degrees F 
in July. The average minimum temperature in winter 
ranges from about 37 degrees F in January to about 42 
degrees F in March. The daily variation in temperature 
between high and low readings ranges from 10 to 20 
degrees F in winter and from 25 to 35 degrees F in 
summer. The highest temperature recorded at Stockton 
was 114 degrees F on July 14, 1972, and the lowest 
was 16 degrees F on January 11, 1949 (22). 

A cool, moist wind from the Pacific enters the 
northern and central parts of the county through the 
Carquinez Strait gap. As a result, the county has 
slightly lower average Summer temperatures and a 
longer frost-free period than is typical in areas directly 
to the south. A high-pressure system in summer 
occasionally produces heat waves that usually last 3 to 
5 days (27). Low humidity makes these heat waves 
more tolerable. 

Growing degree days are shown in table 1. During 
the month, growing degree days accumulate by the 
amount that the average temperature each day exceeds 
a base temperature (50 degrees F). The normal 
monthly accumulation is used to schedule single or 
successive plantings of a crop between the last freeze 
in spring and the first freeze in fall. 

Table 2 shows probable dates of the first freeze in 
fall and the last freeze in spring at Stockton, Tracy- 
Carbona, and Lodi. Table 3 provides data on length of 
the growing season. The growing season, or the 
average period between the last day with a specified 
temperature in spring and the first in fall, varies widely 
from year to year. Based on a temperature of 32 
degrees F, the growing season ranges from 200 to 275 
days. 

The average annual precipitation in the survey area 
is shown in figure 3 (6). Precipitation is lowest, 8 to 12 
inches, south of Stockton and north of the Coast 
Range, primarily because of the rain shadow effect of 
the Coast Range. It increases to a maximum of 18 


inches north of Stockton and at the higher elevations of 
the Coast Range. About 90 percent of the total annual 
rainfall falls between November and April. Of this, about 
55 percent falls in December, January, and February. 
About 1 percent of the average annual rainfall falls 
during June, July, and August. The highest annual 
rainfall recorded at Stockton was 25.5 inches in 1982, 
and the lowest was 5.6 inches in 1976. Because winter 
and spring storm systems are moderated by the Coast 
Range, intense rainfall is rare in San Joaquin County. 
The highest 1-day precipitation was 3.13 inches in 
September of 1918, and the highest 1-hour rainfall was 
0.86 inches in March of 1978 (22). Snowfall is rare 
because the Pacific storms that bring rainfall to this 
area are associated with above-freezing temperatures 
at Sea level. 

Thunderstorms and hailstorms occur infrequently in 
San Joaquin County, and tornadoes occur virtually 
never. Most thunderstorms occur late in winter or early 
in spring. They occasionally occur in summer. The 
average number of thunderstorms is 3 or 4 per year 
(21). 

Humidity is high during the moist winter months but 
becomes quite low on hot summer afternoons. Because 
of the low humidity, the evapotranspiration rate is high 
during the growing season and soil moisture reserves 
are depleted rapidly. Potential evapotranspiration for a 
growing season above 32 degrees F is the rate at 
which water is lost to the atmosphere from a soil that 
has a permanent plant cover. Potential 
evapotranspiration is about 29 inches at Stockton, 27 
inches at Lodi, and 30 inches at Tracy. Actual 
evapoiranspiration from a soil that is not irrigated and 
that has the capacity to hold 4 inches of available water 
in the root zone is about 12 inches at Lodi and Tracy 
and 11 inches at Stockton. It is considered to be more 
than 9 but less than 12 inches for interpretations 
relating to dryland crops (3). 

Late in fall and early in winter, cold air from the 
surrounding mountains and radiational cooling result in 
fog under stable atmospheric conditions. Under these 
conditions, the fog can persist for days or weeks during 
December and January. At Stockton, dense fog occurs 
during some part of the day on an average of 43 days 
of the year. Lighter fogs that dissipate early in the day 
are common during cool, wet periods, especially along 
the rivers and sloughs. 

Table 4 provides data on windspeed in the survey 
area as recorded at the Stockton Airport Weather 
Station (21). The average windspeed is about 8 miles 
per hour. The prevailing wind is from the northwest 
during all periods, including the growing season. High 
winds occur infrequently and are usually associated 
with the passage of Pacific storm systems in winter. 
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Figure 3.—The average annual precipitation, in inches, in San Joaquin County. 
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These winds rarely damage crops during the growing 
season. Coarse textured soils and organic soils are 
subject to soil blowing in the spring, when the surface is 
bare and loose. 

Stockton has an average of about 184 clear days, 75 
partly cloudy days, and 105 cloudy days annually (22). 


How This Survey Was Made 


This survey was made to provide information about 
the soils and miscellaneous areas in the survey area. 
The information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
length, and shape of slopes; the general pattern of 
drainage; the kinds of crops and native plants; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biological activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, landforms, relief, 
climate, and natural vegetation of the area. Each kind of 
soil and miscellaneous area is associated with a 
particular kind of landscape or with a segment of the 
landscape. By observing the soils in the survey area 
and relating their position to specific segments of the 
landscape, a soil scientist develops a concept, or 
model, of how the soils were formed. Thus, during 
mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil 
or miscellaneous area at a specific location on the 
landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, reaction, and 


other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for all of 
the soils are field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and some new interpretations are developed to meet 
local needs. Data are assembled from other sources, 
such as research information, production records, and 
field experience of specialists. For example, data on 
crop yields under defined levels of management are 
assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can 
predict with a fairly high degree of accuracy that a given 
soil will have a high water table within certain depths in 
most years, but they cannot assure that a high water 
table will always be at a specific level in the soil ona 
specific date. 

Alter soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


General Soil Map Units 
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The general soil map at the back of this publication 
shows the broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, it 
consists of one or more major soils and some minor 
soils or miscellaneous areas. It is named for the major 
soils. The soils making up one unit can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 


Soil Descriptions 


Nearly Level Soils on Deltas and Flood Plains 


The soils in this group are in the lowest positions in 
the county. They are in the Delta area in the western 
part of the county and along rivers and creeks in the 
eastern part. Elevation ranges from about 20 feet below 
sea level on Mandeville Island to 100 feet above sea 
level in an area along Dry Creek at the northeastern 
county line. These soils are protected by levees or are 
subject to flooding. The levees should be periodically 
checked, and a proper maintenance program should be 
developed. Drainage ditches and pumps are needed in 
most areas to maintain the water table below the 
rooting depth of crops. The average annual precipitation 
is 12 to 14 inches, and the average annual air 
temperature is 60 degrees F. The average frost-free 
period is 270 days. 

These soils are very deep and are very poorly 
drained to well drained. Most have a high water table. 
Both mineral and organic soils are in this group. The 
surface layer of the soils on deltas is dominantly muck 
or moderately fine textured, mucky material. The 
surface layer of the soils on flood plains generally is 


moderately coarse textured to moderately fine textured. 
These soils are used mainly for irrigated crops. Some 
areas are used for wildlife habitat or homesite 
development. 
Four map units are in this group. They make up 
about 25 percent of the survey area. 


1. Rindge-Kingile-Ryde 


Very poorly drained, organic soils and very poorly 
drained, highly organic, moderately fine textured, mineral 
soils, all of which are very deep and have been partially 
drained; on deltas and flood plains 


This map unit is on deltas and flood plains along 
rivers in the Sacramento-San Joaquin Delta area. It is 
at elevations near and below sea level. The soils 
formed in hydrophytic plant remains and in alluvium 
derived from mixed rock sources. The construction of 
levees has reduced the hazard of flooding. A high water 
table is regulated by pumping water from drainage 
ditches into the adjacent sloughs and rivers. 

This unit makes up about 11 percent of the survey 
area. It is about 48 percent Rindge and similar soils, 22 
percent Kingile and similar soils, 15 percent Ryde and 
similar soils, and 15 percent components of minor 
extent. 

The organic Rindge soils are on deltas. Slope ranges 
from 0 to 2 percent. Typically, the surface layer and 
underlying material are muck. A high water table is at a 
depth of 3 to 4 feet and is regulated by pumps. The 
hazard of soil blowing is severe. The soils are subject 
to rare flooding. 

The organic Kingile soils are on deltas. Slope ranges 
from 0 to 2 percent. Typically, the surface layer is 
muck. The underlying material is moderately fine 
textured and fine textured. A high water table is at a 
depth of 3 to 4 feet and is regulated by pumps. The 
hazard of soil blowing is severe. The soils are subject 
to rare flooding. 

The highly organic, mineral Ryde soils are on deltas 
and flood plains. Slope ranges from 0 to 2 percent. 
Typically, the surface layer is moderately fine textured. 
The underlying material is moderately fine textured or is 
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peat. A high water table is at a depth of 3 to 4 feet and 
is regulated by pumps. The soils are subject to rare 
flooding. 

Minor in this unit are Fluvaquents and the Itano and 
Valdez soils. Fiuvaquents are frequently flooded and 
are in the main water channels. Itano and Valdez soils 
are poorly drained and are slightly higher on the 
landscape than the Rindge and Kingile soils. They do 
not have a high content of organic matter in the surface 
layer. 

Areas of this unit are used mainly as irrigated 
cropland. The major soils are suited to irrigated crops. 
Limitations include depth to the high water table and 
subsidence. Soil blowing is the main hazard on the 
Rindge and Kingile soils. Flooding and seepage are 
additional hazards. Siow permeability is a limitation in 
the Kingile soils. The soils are commonly subirrigated. 
The growth of most perennial, deep-rooted crops is 
limited by the high water table. 


2. Peltier-Egbert 


Poorly drained, highly organic, moderately fine textured 
soils that are very deep and have been partially drained; 
on deltas and flood plains 


This map unit is on flood plains and deltas in the 
Sacramento-San Joaquin Delta area. It is at elevations 
near and below sea level. The soils formed in alluvium 
derived from mixed rock sources and have a high 
content of hydrophytic plant remains in some areas. 
The construction of levees has reduced the hazard of 
flooding. A high water table is regulated by pumping 
water from drainage ditches into the adjacent sloughs 
and rivers. 

This unit makes up about 6 percent of the survey 
area. It is about 46 percent Peltier and similar soils, 41 
percent Egbert and similar soils, and 13 percent 
components of minor extent. The major components do 
not occur together in all of the delineations. 

The highly organic, mineral Peltier soils are on flood 
plains and deltas. Slope ranges from 0 to 2 percent. 
Typically, the surface layer and subsoil are mucky and 
moderately fine textured. The underlying material is fine 
textured. The shrink-swell potential is high. A high water 
table is at a depth of 3 to 4 feet and is regulated by 
pumps. The soils are subject to rare flooding. 

The mineral Egbert soils are on flood plains. Slope 
ranges from 0 to 2 percent. Typically, the surface layer 
is mucky and moderately fine textured. The underlying 
material is stratified and is moderately fine textured and 
fine textured. The shrink-swell potential is high. A high 
water table is at a depth of 3 to 6 feet and is regulated 
by pumps. The soils are subject to rare flooding. 

Minor in this unit are the Dello, Grangeville, and 
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Valdez soils and Urban land. Dello soils are very poorly 
drained and rapidly permeable. Grangeville soils are 
somewhat poorly drained and moderately rapidly 
permeable. Valdez soils are moderately slowly 
permeable. All of the minor soils are slightly higher on 
the landscape than the Peltier and Egbert soils. Urban 
land is covered by streets, parking lots, buildings, and 
other structures. 

Areas of this unit are used mainly as irrigated 
cropland. A few areas are used for urban development. 
The major soils are suited to irrigated crops. Limitations 
include depth to the high water table, subsidence, and 
slow permeability. Soil blowing is a hazard. Flooding 
and seepage are additional hazards. The major soils 
are commonly subirrigated. The growth of most 
perennial, deep-rooted crops is limited by the high 
water table. 

Where this unit is used for urban development, the 
main limitations are depth to the high water table, 
subsidence, slow permeability, a high shrink-swell 
potential, and low strength. The main hazard is rare 
flooding. Onsite sewage disposal is difficult because of 
the slow permeability and the high water table and may 
cause contamination of the ground water. Structural 
damage can result from the high shrink-swell potential, 
low strength, and subsidence. These limitations should 
be considered when foundations, buildings, and roads 
are designed. Dikes and channels that have outlets for 
floodwater can protect buildings from flooding. 


3. Merritt-Grangeville-Columbia 


Poorly drained and somewhat poorly drained, moderately 
Coarse textured and moderately fine textured soils that 
are very deep and have been partially drained or 
drained; on flood plains 


This map unit is on low flood plains adjacent to the 
San Joaquin River and in the channels and sloughs 
adjacent to the Sacramento-San Joaquin Delta area. 
The soils formed in alluvium derived from granitic or 
mixed rock sources, The construction of levees has 
reduced the hazard of flooding. Drainage has been 
improved in most areas by pumps and reclamation 
projects. 

This unit makes up about 7 percent of the survey 
area. It is about 43 percent Merritt and similar soils, 21 
percent Grangeville and similar soils, 18 percent 
Columbia and similar soils, and 18 percent components 
of minor extent. The major components do not occur 
together in all of the delineations. 

Merritt soils are poorly drained. Slope ranges from 0 
to 2 percent. Typically, the surface layer is moderately 
fine textured. The subsoil is medium textured and 
moderately fine textured. The underlying layers are 
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moderately coarse textured. A high water table is ata 
depth of 4 to 6 feet and is regulated by pumps. The 
soils are subject to rare or occasional flooding. 

Grangeville soils are somewhat poorly drained. Slope 
ranges from 0 to 2 percent. Typically, the surface layer 
is moderately coarse textured. The underlying material 
is stratified and is coarse textured to medium textured. 
A high water table is at a depth of 4 to 6 feet and is 
regulated by pumps. The soils are subject to rare 
flooding. 

Columbia soils are somewhat poorly drained. Slope 
ranges from 0 to 2 percent. Typically, the surface layer 
is moderately coarse textured. The underlying material 
is stratified and is coarse textured to medium textured. 
A high water table is at a depth of 3 to 5 feet, or 
drainage measures have lowered the apparent water 
table to a depth of 5 feet or more. The soils are rarely 
flooded to frequently flooded. 

Minor in this unit are the Dello, Egbert, and Ryde 
soils. Dello soils are very poorly drained, are coarse 
textured, and are in the same landscape position as the 
major soils. Egbert soils are moderately fine textured 
and fine textured throughout. Ryde soils are very poorly 
drained and have a high organic matter content. The 
Egbert and Ryde soils are slightly lower on the 
landscape than the surrounding major soils. 

Areas of this unit are used mainly as irrigated 
cropland or for homesite development. The major soils 
are suited to irrigated crops. Limitations include depth to 
the high water table in most areas. The main hazard is 
occasional or frequent flooding in areas that are not 
protected by levees. In some areas the underlying 
layers in the Columbia soils are slowly permeable. The 
growth of most perennial, deep-rooted crops is limited 
by the high water table. 

Where this unit is used for homesite development, 
the main limitation is depth to the high water table. The 
main hazard is rare, occasional, or frequent flooding in 
some areas. Onsite sewage disposal is difficult because 
of the high water table and may cause contamination of 
the ground water. Dikes and channels that have outlets 
for floodwater can protect buildings from flooding. 


4. Columbia-Vina-Coyotecreek 


Somewhat poorly drained and well drained, moderately 

coarse textured and medium textured soils that are very 
deep and are subject to flooding or protected by levees; 
on flood plains 


This map unit is on high flood plains, primarily 
adjacent to the Mokelumne River, Dry Creek, and the 
Calaveras River. The soils formed in alluvium derived 
from mixed rock sources. The construction of levees 
has reduced the hazard of flooding in some areas. 
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Drainage has been improved in areas near the lower 
reaches of Dry Creek and the Mokelumne River. 

This unit makes up about 1 percent of the survey 
area. It is about 38 percent Columbia and similar soils, 
22 percent Vina and similar soils, 21 percent 
Coyotecreek and similar soils, and 19 percent 
components of minor extent. The major components do 
not occur together in all of the delineations. 

Columbia soils are somewhat poorly drained. A 
drainage system has lowered the apparent water table 
to a depth of 3 to 5 feet or more. Slope ranges from 0 
to 2 percent. Typically, the surface layer is moderately 
coarse textured. The underlying materia! is stratified 
and is coarse textured to medium textured. The soils 
are subject to rare or occasional flooding. 

Vina soils are well drained. Slope ranges from 0 to 2 
percent. Typically, the surface layer is moderately 
coarse textured. The underlying material is medium 
textured. The soils are subject to rare flooding. 

Coyotecreek soils are well drained. Slope ranges 
from 0 to 2 percent. Typically, the surface layer is 
medium textured. The underlying material is medium 
textured and moderately fine textured. The soils are 
subject to occasional flooding. 

Minor in this unit are Xerofluvents; Cosumnes, 
Guard, and Merritt soils; and areas of Dumps, tailings, 
and Pits, gravel. Cosumnes soils are moderately fine 
textured in the upper part and fine textured in the lower 
part. Guard and Merritt soils are poorly drained. 
Xerofluvents are frequently flooded. All of these soils 
are in the lower landscape positions, downstream from 
the major soils. Dumps are smoothed or uneven 
accumulations of tailings. Without major reclamation, 
they cannot support plants. Pits are open excavations 
from which soil has been removed and in which other 
material that supports few or no plants has been 
exposed. 

Areas of this unit are used mainly as irrigated 
cropland. A few areas are used for homesite 
development or wildlife habitat. The major soils are 
suited to irrigated crops. Limitations include depth to the 
high water table in some areas. The main hazard is 
occasional flooding in areas that are not protected by 
levees. The growth of most perennial, deep-rooted 
crops is limited by the high water table. 

Where this unit is used for homesite development, 
the main limitation is depth to the water table in some 
areas, The main hazard is rare or occasional flooding. 
Onsite sewage disposal is difficult in some areas 
because of the high water table and may cause 
contamination of the ground water. Dikes and channels 
that have outlets for floodwater can protect buildings 
from flooding. 
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Nearly Level Soils in Basins and on Basin Rims 


The soils in this group are in low positions on the 
landscape, primarily in the central part of the county. 
Elevation ranges from about 5 feet below sea level near 
Thornton to 200 feet above sea level near Farmington. 
Levees have been constructed in some areas to control 
floodwater. They should be periodically checked, and a 
proper maintenance program should be developed. 
Drainage ditches and pumps are needed to maintain 
the water table below the rooting depth of crops. The 
average annual precipitation is 10 to 14 inches, and the 
average annual air temperature is 60 degrees F. The 
average frost-free period is 250 to 300 days. 

These soils are deep or moderately deep to a 
cemented hardpan or are very deep. They are poorly 
drained to moderately well drained. Depth to the high 
water table is commonly more than 5.0 feet but ranges 
from 1.5 to 5.0 feet in some areas. The soils in basins 
have a moderately fine textured or fine textured surface 
layer and a high shrink-swell potential. The soils on 
basin rims have a moderately coarse textured or 
moderately fine textured surface layer and commonly 
have a hardpan. 

These soils are used mainly for irrigated crops or 
pasture. A few areas are used for homesite 
development. 

Three map units are in this group. They make up 
about 18 percent of the survey area. 


5. Willows-Pescadero 


Poorly drained, moderately fine textured and fine 
lextured, saline-sodic soils that are very deep and have 
been partially drained; in basins 


This map unit is in basins in the southwestern part of 
the county. It is in two long and narrow areas south of 
the San Joaquin River. The soils formed in alluvium 
derived from mixed or sedimentary rock sources. 
Levees have been constructed to control floodwater 
from the San Joaquin River. Also, drainage systems 
have been installed. 

This unit makes up about 1 percent of the survey 
area. It is about 61 percent Willows and similar soils, 20 
percent Pescadero and similar soils, and 19 percent 
components of minor extent. 

Willows soils have a slope of 0 to 2 percent. 
Typically, the surface layer and underlying materia! are 
fine textured. The soils are calcareous and saline-sodic 
throughout. The shrink-swell potential is high. A high 
water table is at a depth of 4 to 6 feet. It is regulated by 
drainage systems in some areas. The soils are subject 
to rare flooding. 
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Pescadero soils have a slope of 0 to 2 percent. 
Typically, the surface layer is moderately fine textured. 
The subsoil is fine textured, and the underlying material 
is moderately fine textured. The soils are calcareous 
and saline-sodic throughout. The shrink-swell potential 
is high. A high water table is regulated at a depth of 3 
to 6 feet by drainage systems. The soils are subject to 
rare flooding. 

Minor in this unit are the Capay, Merritt, and Vernalis 
soils. These soils are not calcareous or saline-sodic 
throughout. Capay soils are in the higher interfan 
basins. Merritt soils are on the lower flood plains. 
Vernalis soils are on the higher alluvial fans. 

Areas of this unit are used mainly as irrigated 
cropland. A few areas are used for homesite 
development. The major soils generally are suited to 
irrigated crops, but they are poorly suited to most 
perennial, deep-rooted crops. Limitations include saline- 
sodic conditions, depth to the high water table, and very 
slow permeability. Intensive management is required to 
reduce salinity and maintain productivity. 

Where this unit is used for homesite development, 
the main limitations are very slow permeability, a high 
shrink-swell potential, low strength, depth to the high 
water table, and saline-sodic conditions. The main 
hazard is rare flooding. Onsite sewage disposal is 
difficult because of the very slow permeability and the 
high water table and may cause contamination of the 
ground water. Structural damage can result from the 
high shrink-swell potential and low strength. These 
limitations should be considered when foundations, 
buildings, and roads are designed. The plants selected 
for landscaping should be those that are adapted to 
saline-sodic conditions. Dikes and channels that have 
outlets for floodwater can protect buildings from 
flooding. 


6. Jacktone-Hollenbeck-Stockton 


Somewhat poorly drained and moderately well drained, 
fine textured soils that are moderately deep and deep to 
a cemented hardpan and that have been drained in 
some areas; on basin rims and in basins 


This map unit is in basins and on basin rims in the 
central part of the county. The soils formed in alluvium 
derived from mixed rock sources. Levees have been 
constructed in some areas to control floodwater. They 
are used in conjunction with drainage ditches to reduce 
wetness. 

This unit makes up about 13 percent of the survey 
area. It is about 46 percent Jacktone and similar soils, 
21 percent Hollenbeck and similar soils, 20 percent 
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Stockton and similar soils, and 13 percent components 
of minor extent. 

Jacktone soils are in basins. They are 20 to 40 
inches deep to a cemented hardpan and are somewhat 
poorly drained. Slope ranges from 0 to 2 percent. 
Typically, the surface layer is fine textured. The subsoil 
is moderately fine textured. The shrink-swell potential! is 
high. Depth to the water table is more than 5 feet. The 
soils are subject to rare flooding. 

Hollenbeck soils are on basin rims. They are 40 to 60 
inches deep to a cemented hardpan and are moderately 
well drained. Slope ranges from 0 to 2 percent. 
Typically, the surface layer is fine textured. The subsoil 
is fine textured and moderately fine textured. The 
shrink-swell potential is high. The soils are subject to 
rare flooding. 

Stockton sails are in basins. They are 40 to 60 
inches deep to a cemented hardpan and are somewhat 
poorly drained, Slope ranges from 0 to 2 percent. 
Typically, the surface layer is fine textured. The subsoil 
is fine textured and moderately fine textured. The 
shrink-swell potential is high. Depth to the water table is 
more than 5 feet. The soils are subject to rare flooding. 

Minor in this unit are the Archerdale soils and Urban 
land. Archerdale soils are well drained and are on the 
higher fan terraces. Urban land is covered by streets, 
parking lots, buildings, and other structures. 

Areas of this unit are used mainly as irrigated 
cropland or pasture. A few areas are used for homesite 
development. The major soils are suited to irrigated 
crops and pasture. Limitations include slow permeability 
and depth to the hardpan. !n most areas the growth of 
perennial, deep-rooted crops is limited by the hardpan. 

Where this unit is used for homesite development, 
the main limitations are slow permeability, a high shrink- 
swell potential, low strength, and depth to the hardpan. 
The main hazard is rare flooding. Onsite sewage 
disposal is difficult because of the slow permeability and 
the hardpan. Structural damage can result from the high 
shrink-swell potential and low strength. These 
limitations should be considered when foundations, 
buildings, and roads are designed. Dikes and channels 
that have outlets for floodwater can protect buildings 
from flooding. 


7. Guard-Devries-Rioblancho 


Poorly drained and somewhat poorly drained, moderately 
coarse textured and moderately fine textured soils that 
are moderately deep to a cemented hardpan or are very 
deep and that have been drained in most areas; on 
basin rims 


This map unit is on basin rims along the eastern 
edge of the Sacramento-San Joaquin Delta area. The 
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soils formed in alluvium derived from mixed rock 
sources. Levees have been constructed to control 
floodwater. They are used in conjunction with drainage 
ditches and pumps to reduce wetness. 

This unit makes up about 4 percent of the survey 
area. It is about 43 percent Guard and similar soils, 30 
percent Devries and similar soils, 18 percent 
Rioblancho and similar soils, and 9 percent components 
of minor extent. 

Guard soils are very deep and poorly drained. Slope 
ranges from 0 to 2 percent. Typically, the surface layer 
and underlying material are moderately fine textured. 
The soils are calcareous throughout and have weakly 
cemented layers below a depth of 15 inches. A high 
water table is at a depth of 1.5 to 3.0 feet in most 
areas, but it has been lowered to a depth of more than 
5.0 feet in areas where water from drainage ditches is 
pumped into the adjacent sloughs and rivers. The soils 
are Subject to rare flooding. 

Devries soils are 20 to 40 inches deep to a cemented 
hardpan and are somewhat poorly drained. Slope 
ranges from 0 to 2 percent. Typically, the surface layer 
and subsoil are moderately coarse textured. Depth to 
the water table is more than 5 feet. The soils are 
subject to rare flooding. 

Rioblancho soils are 20 to 40 inches deep to a 
cemented hardpan and are somewhat poorly drained. 
Slope ranges from 0 to 2 percent. Typically, the surface 
layer is moderately fine textured. The subsoil is 
moderately fine textured and moderately coarse 
textured. Depth to the water table is more than 6 feet. 
The soils are subject to rare flooding. 

Minor in this unit are the Dello soils and Urban land. 
Dello soils are very poorly drained and are in the lower 
landscape positions. Urban land is covered by streets, 
parking lots, buildings, and other structures. 

Areas of this unit are used mainly as irrigated 
cropland or pasture. A few areas are used for homesite 
development. The major soils are suited to irrigated 
crops and pasture. Limitations include depth to the 
hardpan in the Devries and Rioblancho soils and a low 
available water capacity in the Devries soils. Guard 
soils are limited by depth to the high water table, slow 
permeability, and weakly cemented layers. The growth 
of most perennial, deep-rooted crops is limited by the 
high water table or the hardpan. 

Where this unit is used for homesite development, 
the main limitations are depth to the high water table 
and the hardpan. The main hazard is rare flooding. 
Onsite sewage disposal is difficult because of depth to 
the hardpan and the high water table and may cause 
contamination of the ground water. Dikes and channels 
that have outlets for floodwater can protect buildings 
from flooding. 
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Nearly Level Soils in interfan Basins and on Alluvial 
Fans, Low Fan Terraces, Stream Terraces, and 
Dunes 


The soils in this group are in intermediate landscape 
positions in the southwestern, southern, central, and 
northern parts of the county. Elevation ranges from 
about 10 feet near Thornton to 400 feet near Clements. 
The average annual precipitation is 10 to 16 inches, the 
average annual air temperature is 60 degrees F, and 
the average frost-free period is 260 to 270 days. 

These soils are very deep in most areas but are 
deep to a cemented hardpan in some areas. They are 
moderately well drained to somewhat excessively 
drained. The surface layer is coarse textured to fine 
textured. The texture remains nearly uniform with 
increasing depth. Some areas are subject to rare 
flooding. 

These soils are used mainly for irrigated crops. A few 
areas are used for homesite development. 

Five map units are in this group. They make up 
about 31 percent of the survey area. 


8. Capay 


Moderately well drained, fine textured soils that are very 
deep and have been subject to artificial wetness; mainly 
in interfan basins 


This map unit is in the southwestern part of the 
county. The soils formed in alluvium derived from mixed 
rock sources. As a result of the application of irrigation 
water, a high water table is at a depth of 2 to 4 feet. 
Drainage systems that require continual maintenance 
have been used to lower the water table to a depth of 4 
to 6 feet. 

This unit makes up about 2 percent of the survey 
area. It is about 95 percent Capay and similar soils and 
5 percent components of minor extent. 

Capay soils have a slope of 0 to 2 percent. Typically, 
the surface layer and underlying material are fine 
textured. The soils are calcareous below a depth of 20 
inches. The shrink-swell potential is high. An artificial 
high water table is maintained at a depth of 4 to 6 feet 
by drainage systems. The soils are subject to rare 
flooding. 

Minor in this unit are the Stomar and Vernalis soils. 
These soils are well drained and are in the higher 
positions on fans. 

Areas of this unit are used mainly for irrigated crops. 
A few areas are used for homesite development. The 
Capay soils are suited to irrigated crops. Limitations 
include slow permeability and depth to the high water 
table. The growth of most perennial, deep-rooted crops 
is limited by the high water table. 

Where this unit is used for homesite development, 
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the main limitations are slow permeability, a high shrink- 
swell potential, low strength, and depth to the high 
water table. Onsite sewage disposal is difficult because 
of the slow permeability and high water table and may 
cause contamination of the ground water. Structural 
damage can result from the high shrink-swell potential 
and low strength. These limitations should be 
considered when foundations, buildings, and roads are 
designed. 


9. Capay-Stomar-Zacharias 


Moderately well drained and well drained, moderately 
fine textured, gravelly moderately fine textured, and fine 
textured soils that are very deep; in interfan basins and 
on alluvial fans and stream terraces 


This map unit is in interfan basins and on alluvial 
fans and stream terraces in the southwestern part of the 
county. The soils formed in alluvium derived from 
sedimentary and mixed rock sources. 

This unit makes up about 6 percent of the survey 
area. It is about 53 percent Capay and similar soils, 26 
percent Stomar and similar soils, 14 percent Zacharias 
and similar soils, and 7 percent components of minor 
extent. 

Capay soils are in interfan basins. They are 
moderately well drained. Slope ranges from 0 to 2 
percent. Typically, the surface layer, subsoil, and 
underlying material are fine textured. The soils are 
calcareous below a depth of 20 inches. The shrink-swell 
potential is high. 

Stomar soils are on alluvial fans. They are well 
drained. Slope ranges from 0 to 2 percent. Typically, 
the surface layer is moderately fine textured. The 
subsoil is fine textured and moderately fine textured. 
The soils are calcareous below a depth of 17 inches. 
The shrink-swell potential is high. 

Zacharias soils are on alluvial fans and stream 
terraces. They are well drained. Slope ranges from 0 to 
2 percent. Typically, the surface layer is gravelly and 
moderately fine textured. The subsoil is gravelly and 
moderately fine textured and medium textured. 

Minor in this unit are areas of Pits, gravel, and Urban 
land. Pits are open excavations from which soil has 
been removed and in which other material that supports 
few or no plants has been exposed. Urban land is 
covered by streets, parking lots, buildings, and other 
structures. 

Areas of this unit are used mainly as irrigated 
cropland. A few areas are used for homesite 
development or dryland grain crops. The major soils are 
suited to irrigated crops. Limitations include slow 
permeability in the Capay and Stomar soils. The growth 
of perennial, deep-rooted crops is limited by the high 
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water table in some areas of the Stomar and Capay 
soils. 

Where this unit is used for homesite development, 
the main limitations are slow permeability, a high shrink- 
swell potential, and low strength in areas of the Capay 
and Stomar soils and moderately slow permeability, a 
moderate shrink-swell potential, and low strength in 
areas of the Zacharias soils. The restricted permeability 
should be considered when onsite sewage disposal 
systems are designed. Structural damage can result 
from the shrink-swell potential and low strength. These 
limitations should be considered when foundations, 
buildings, and roads are designed. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall. The amount of 
precipitation is not sufficient for annual cropping. 


10. Delhi-Veritas-Tinnin 


Moderately well drained to somewhat excessively 
drained, coarse textured and moderately coarse textured 
soils that are deep to a cemented hardpan or are very 
deep; on dunes, alluvial fans, and low fan terraces 


This map unit is on dunes, low fan terraces, and 
alluvial fans along the Stanislaus River in the southern 
and southeastern parts of the county. The soils formed 
in ailuvium derived from granitic and mixed rock 
sources. 

This unit makes up about 10 percent of the survey 
area. It is about 35 percent Delhi and similar soils, 26 
percent Veritas and similar soils, 22 percent Tinnin and 
similar soils, and 17 percent components of minor 
extent. 

Deihi soils are on dunes that have been leveled. 
They are very deep and somewhat excessively drained. 
Slope ranges from 0 to 2 percent. Typically, the surface 
layer and underlying material are coarse textured. The 
hazard of soil blowing is severe. 

Veritas soils are on low fan terraces. They are 40 to 
60 inches deep to a cemented hardpan and are 
moderately well drained. Slope ranges from 0 to 2 
percent. Typically, the surface layer and subsoil are 
moderately coarse textured. The soils are subject to 
rare flooding. 

Tinnin soils are on low fan terraces and alluvial fans. 
They are very deep and well drained. Slope ranges 
from 0 to 2 percent. Typically, the surface layer and 
underlying material are coarse textured. The hazard of 
soil blowing is severe. The soils are subject to rare 
flooding. 

Minor in this unit are the Bisgani, Manteca, and 
Merritt soils and Urban land. Bisgani soils are poorly 
drained and are on the lower alluvial fans. Manteca 
soils are moderately deep to a cemented hardpan and 
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are in landscape positions similar to those of the Veritas 
soils. Merritt soils are poorly drained and are on flood 
plains. Urban land is covered by streets, parking lots, 
buildings, and other structures. 

Areas of this unit are used mainly as irrigated 
cropland. A few areas are used for homesite 
development. The major soils are suited to irrigated 
crops. Limitations include depth to the hardpan in the 
Veritas soils and a low available water capacity in the 
Delhi and Tinnin soils. The growth of deep-rooted crops 
is limited by the hardpan in the Veritas soils. The main 
hazard is soil blowing. 

Where this unit is used for homesite development, 
the Veritas soils are limited by depth to the hardpan. 
Delhi soils are limited by rapid permeability. The main 
hazard in areas of the Tinnin and Veritas soils is rare 
flooding. The suitability of the Veritas soils for onsite 
sewage disposal can be improved by ripping the 
hardpan. Jn areas used for onsite sewage disposal, 
rapid permeability in the Delhi and Tinnin soils and in 
Veritas soils in which the hardpan has been ripped can 
result in contamination of the ground water. Dikes and 
channels that have outlets for floodwater can protect 
buildings from flooding. 


11. Archerdale-Cogna-Finrod 


Moderately well drained and well drained, medium 
textured and moderately fine textured soils that are deep 
to a cemented hardpan or are very deep; on alluvial fans 
and low fan terraces 


This map unit is on alluvial fans and low fan terraces 
along the Calaveras River in the central part of the 
county. The soils formed in alluvium derived from mixed 
rock sources. 

This unit makes up about 6 percent of the survey 
area. It is about 37 percent Archerdale and similar soils, 
30 percent Cogna and similar soils, 18 percent Finrod 
and similar soils, and 15 percent components of minor 
extent. The major components do not occur together in 
all of the delineations. 

Archerdale soils are very deep and well drained. 
Slope ranges from 0 to 2 percent. Typically, the surface 
layer is moderately fine textured, and the subsoil is fine 
textured. The shrink-swell potential is high. The soils 
are subject to rare flooding. 

Cogna soils are very deep and well drained. Slope 
ranges from 0 to 2 percent. Typically, the surface layer 
is medium textured. The subsoil and underlying material 
are moderately fine textured and medium textured. The 
soils are subject to rare flooding. 

Finrod soils are 40 to 60 inches deep to a cemented 
hardpan and are moderately well drained. Slope ranges 
from 0 to 2 percent. Typically, the surface layer is 
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moderately fine textured, and the subsoil is fine 
textured. The shrink-swell potential is high. The soils 
are subject to rare flooding. 

Minor in this unit are the Boggiano, Columbia, Galt, 
Hicksville, Hollenbeck, and Vignolo soils. Boggiano soils 
are moderately well drained and moderately fine 
textured. They are in landscape positions similar to 
those of the major soils. Galt soils are moderately deep 
to a cemented hardpan and are fine textured. They are 
in the lower basins. Columbia soils are somewhat 
poorly drained and are adjacent to the major streams. 
Hicksville soils are occasionally flooded and are in 
dissected drainageways. Hollenbeck soils are 
moderately well drained and are in the lower basins. 
They are fine textured. Vignolo soils are moderately 
deep to a cemented hardpan. They are moderately well 
drained and are in the lowest positions on fan terraces. 

Areas of this unit are used mainly as irrigated 
cropland. A few areas are used for homesite 
development. The major soils are suited to irrigated 
crops. Limitations include slow permeability in the 
Archerdale and Finrod soils and depth to the hardpan in 
the Finrod soils. The growth of perennial, deep-rooted 
crops is limited by the hardpan. 

Where this unit is used for homesite development, 
the Archerdale and Finrod soils are limited by low 
strength, slow permeability, and a high shrink-swell 
potential. Depth to the hardpan is a limitation in some 
areas. The main hazard is rare flooding. The restricted 
permeability should be considered when onsite sewage 
disposal systems are designed. Structural damage can 
result from the high shrink-swell potential and low 
strength. These limitations should be considered when 
foundations, buildings, and roads are designed. Dikes 
and channels that have outlets for floodwater can 
protect buildings from flooding. 


12. Tokay-Acampo 


Moderately well drained and well drained, moderately 
coarse textured soils that are deep to a cemented 
hardpan or are very deep; on low fan terraces 


This map unit is on low fan terraces along the 
Mokelumne River in the northern part of the county. The 
soils formed in alluvium derived from granitic rock 
sources. 

This unit makes up about 7 percent of the survey 
area. It is about 58 percent Tokay and similar soils, 26 
percent Acampo and similar soils, and 16 percent 
components of minor extent. 

Tokay soils are very deep and well drained. Slope 
ranges from 0 to 2 percent. Typically, the surface layer 
and subsoil are moderately coarse textured. 

Acampo soils are 40 to 60 inches deep to a hardpan 
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and are moderately well drained. Slope ranges from 0 
to 2 percent. Typically, the surface layer and subsoil are 
moderately coarse textured. 

Minor in this unit are the Columbia and Tujunga soils 
and Urban land. Columbia soils are somewhat poorly 
drained and are on flood plains. Tujunga soils are 
somewhat excessively drained and are on flood plains 
and in channel remnants. Urban land is covered by 
streets, parking lots, buildings, and other structures. 

Areas of this unit are used mainly as irrigated 
cropland. A few areas are used for homesite 
development. The major soils are suited to irrigated 
crops. Limitations include depth to the hardpan in the 
Acampo soils. The growth of deep-rooted crops is 
limited by the hardpan. 

Where this unit is used for homesite development, 
the main limitation is depth to the hardpan in the 
Acampo soils. The suitability for onsite sewage disposal 
can be improved by ripping the hardpan. 


Nearly Level to Undulating Soils on Low Terraces 


The soils in this group are in the northern and 
southeastern parts of the county. Elevation ranges from 
about 20 to 150 feet. The average annual precipitation 
is 14 to 16 inches, and the average annual air 
temperature is 60 degrees F. The average frost-free 
period is 250 to 275 days. 

These soils are moderately deep to a cemented 
hardpan or are very deep. They are moderately well 
drained and well drained. The moderately deep soils 
have a moderately coarse textured or medium textured 
surface layer and have a claypan with a high shrink- 
swell potential. The claypan is underlain by a hardpan. 

These soils are used mainly for livestock grazing, 
irrigated crops, or pasture. A few areas are used for 
homesite development. 

Two map units are in this group. They make up 
about 7 percent of the survey area. 


13. Madera 


Moderately well drained, moderately coarse textured 
soils that are moderately deep to a cemented hardpan; 
on low terraces 


This map unit is on low terraces in the southeastern 
part of the county. The soils formed in alluvium derived 
from granitic rock sources. 

This unit makes up about 3 percent of the survey 
area. It is about 79 percent Madera and similar soils 
and 21 percent components of minor extent. 

Madera soils have a slope of 0 to 5 percent. 
Typically, the surface layer is moderately coarse 
textured. The subsoil is a fine textured claypan, which is 
underlain by a hardpan at a depth of 20 to 40 inches. 
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The shrink-sweil potential is high in the subsoil. The 
soils are subject to rare flooding. 

Minor in this unit are the Alamo, Chuloak, Exeter, 
and Manteca soils. Alamo soils are poorly drained and 
are in dissected drainageways. Chuloak soils are very 
deep and are on alluvial fans on the highest parts of the 
landscape. Exeter and Manteca soils are moderately 
well drained and are on the slightly higher terraces. 

Areas of this unit are used mainly for livestock 
grazing, irrigated crops, or pasture. A few areas are 
used for homesite development. The Madera soils are 
suited to the vegetation used for livestock grazing. Few 
limitations affect this use. The soils generally are suited 
to irrigated crops and pasture, but they are poorly 
suited to deep-rooted crops. Limitations include depth to 
the very slowly permeable claypan, depth to the 
hardpan, and a low available water capacity. 

Where this unit is used for homesite development, 
the main limitations are depth to the very slowly 
permeable claypan, depth to the hardpan, a high shrink- 
swell potential, and low strength in the subsoil. The 
main hazard is rare flooding. Onsite sewage disposal is 
difficult because of the very slow permeability and the 
hardpan. Structural damage can result from the high 
shrink-swell potential and low strength. These 
limitations should be considered when foundations, 
buildings, and roads are designed. Dikes and channels 
that have outlets for floodwater can protect buildings 
from flooding. 


14. San Joaquin-Bruella 


Moderately well drained and well drained, moderately 
coarse textured and medium textured soils that are 
moderately deep to a cemented hardpan or are very 
deep; on low terraces 


This map unit is on low terraces in the northern part 
of the county. The soils formed in old alluvium derived 
from granitic rock sources. 

This unit makes up about 4 percent of the survey 
area. It is about 72 percent San Joaquin and simitar 
soils, 21 percent Brueila and similar soils, and 7 percent 
components of minor extent. The major components do 
not occur together in all of the delineations. 

San Joaquin soils are 20 to 40 inches deep to a 
cemented hardpan and are moderately well drained. 
Slope ranges from 0 to 8 percent. Typically, the surface 
layer is medium textured. The subsoil is a fine textured 
claypan in the upper part and a hardpan in the lower 
part. The shrink-swell potential is high in the subsoil. 

Bruella soils are very deep and are well drained or 
moderately well drained. Slope ranges from 0 to 2 
percent. Typically, the surface layer is moderately 
coarse textured, and the subsoil is moderately fine 
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textured. In some areas dense, weakly cemented 
sediments are at a depth of 40 to 60 inches. 

Minor in this unit are the Exeter and Kingdon soils. 
Exeter soils are moderately well drained and are in the 
same landscape position as the San Joaquin soils. 
Kingdon soils are very deep and moderately well 
drained and are on the slightly higher fan terraces. 

Areas of this unit are used mainly for livestock 
grazing, irrigated crops, or pasture. A few areas are 
used for homesite development. The major soils are 
suited fo the vegetation used for livestock grazing. Few 
limitations affect this use. The soils generally are suited 
to irrigated crops and pasture, but the San Joaquin soils 
are poorly suited to deep-rooted crops. Limitations 
include depth to the very slowly permeable claypan, 
depth to the hardpan, and a low or very low available 
water capacity in areas of the San Joaquin soils and 
slow permeability in the hard substratum in some areas 
of the Bruella soils. 

Where this unit is used for homesite development, 
the main limitations are depth to the very slowly 
permeable claypan, depth to the hardpan, the high 
shrink-swell potential, and low strength in the subsoil in 
areas of the San Joaquin soils and moderately slow or 
slow permeability in areas of the Bruella soils. Onsite 
sewage disposal is difficult on the San Joaquin soils 
because of the very slow permeability and the hardpan. 
Structural damage can result from the high shrink-swell 
potential and low strength. These limitations should be 
considered when foundations, buildings, and roads are 
designed. 


Nearly Level to Steep Soils on Dissected Terraces, 
Fan Terraces, High Terraces, and Hills 


The soils in this group are primarily in the eastern 
part of the county. A few small areas are at the base of 
the Coast Range in the southwestern part of the county. 
Some of the soils are on the highest terraces in the 
county. Elevation ranges from about 80 feet to about 
500 feet. The average annual precipitation is 9 to 17 
inches, and the average annual air temperature is 60 to 
61 degrees F. The average frost-free period is 250 to 
275 days. 

These soils are shallow, moderately deep, or deep to 
a cemented hardpan or are shallow or very deep. They 
are moderately well drained and well drained. The 
surface layer is moderately coarse textured, moderately 
fine textured, or gravelly and medium textured. Most of 
the soils have a restrictive layer, such as a fine textured 
subsoil, claypan, or hardpan or weakly cemented 
sediments, or are shallow to bedrock. 

These soils are used mainly for livestock grazing or 
wildlife habitat. A few areas are used for homesite 
development, dryland grain crops, or irrigated pasture. 
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Four map units are in this group. They make up 
about 12 percent of the survey area. 


15. Carbona-Pleito 


Well drained, moderately fine textured soils that are very 
deep; on dissected terraces 


This map unit is on uplifted, dissected terraces along 
the base of the Coast Range in the southwestern part 
of the county. The soils formed in alluvium derived from 
mixed rock sources. 

This unit makes up less than 1 percent of the survey 
area. It is about 76 percent Carbona and similar soils, 
21 percent Pleito and similar soils, and 3 percent 
components of minor extent. 

Carbona soils have a slope of 2 to 8 percent. 
Typically, the surface layer and subsoil are moderately 
fine textured. The soils are calcareous between depths 
of 25 and 60 inches. The shrink-swell potential is high. 

Pleito soils have a slope of 2 to 8 percent. Typically, 
the surface layer and underlying material are 
moderately fine textured. 

Minor in this unit are the Reiff soils and Xerofluvents. 
Reiff soils are medium textured. They are on the lower 
alluvial fans. Xerofluvents are occasionally flooded and 
are in dissected drainageways. 

Areas of this unit are used mainly for livestock 
grazing or wildlife habitat. A few areas are used for 
dryland grain crops. If irrigation water is available, the 
unit can be used for irrigated crops. The major soils are 
suited to the vegetation used for livestock grazing. Few 
limitations affect this use. The soils are suited to 
dryland grain crops. The main limitation is low rainfall. 
The amount of precipitation is not sufficient for annual 
cropping. Water erosion is a hazard in the more sloping 
areas. 


16. Cometa-San Joaquin-Rocklin 


Moderately well drained, moderately coarse textured 
soils that are moderately deep to weakly cemented 
sediments or a cemented hardpan; on dissected terraces 


This map unit is on dissected terraces in the eastern 
part of the county. The soils formed in old alluvium 
derived from granitic rock sources. 

This unit makes up about 4 percent of the survey 
area. It is about 37 percent Cometa and similar soils, 30 
percent San Joaquin and similar soils, 19 percent 
Rocklin and similar soils, and 14 percent components of 
minor extent. 

Cometa soils are 24 to 40 inches deep to weakly 
cemented sediments. Slope ranges from 5 to 15 
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percent. Typically, the surface layer is moderately 
coarse textured. The subsoil is a fine textured claypan 
in the upper part and dense, weakly cemented 
sediments in the lower part. The shrink-swell potential is 
high in the subsoil. The hazard of water erosion is 
moderate. 

San Joaquin soils are 20 to 40 inches deep to a 
cemented hardpan. Slope ranges from 0 to 8 percent. 
Typically, the surface layer is moderately coarse 
textured. The subsoil is a fine textured claypan in the 
upper part and a hardpan in the lower part. The shrink- 
swell potential is high in the subsoil. 

Rocklin soils are 20 to 40 inches deep to a cemented 
hardpan. Slope ranges from 0 to 5 percent. Typically, 
the surface layer is moderately coarse textured. The 
subsoil is moderately coarse textured and moderately 
fine textured. The hazard of water erosion is moderate 
in some areas. 

Minor in this unit are the Hicksville and Redding 
soils. Hicksville soils are very deep or deep. They are 
occasionally flooded and are in dissected 
drainageways. Redding soils are gravelly. They are on 
the higher terraces. 

Areas of this unit are used mainly for livestock 
grazing or dryland grain crops. A few areas are used for 
homesite development, irrigated pasture, or vineyards. 
The major soils are suited to the vegetation used for 
livestock grazing. Few limitations affect this use. The 
soils are suited to dryland crops. The main limitation is 
low rainfall. Water erosion is a hazard in the more 
sloping areas. The amount of precipitation is not 
sufficient for annual cropping. The soils should be tilled 
on the contour or across the slope. 

Where this unit is used for homesite development, 
the main limitation is depth to the claypan or hardpan. 
The Cometa and San Joaquin soils also are limited by a 
high shrink-swell potential, low strength, and very slow 
permeability. Onsite sewage disposal is difficult 
because of the very slow permeability in the Cometa 
and San Joaquin soils and the hardpan in the San 
Joaquin and Rocklin soils. Structural damage can result 
from the high shrink-swell potential and low strength. 
These limitations should be considered when 
foundations, buildings, and roads are designed. 

Where this unit is used for irrigated pasture or 
vineyard crops, the main limitation is depth to the 
claypan or hardpan. The San Joaquin and Rocklin soils 
are limited by a low or very low available water capacity 
in some areas. The main hazard is water erosion in the 
more sloping areas. The soils should be tilled on the 
contour or across the slope. 
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17. Pentz-Pardee-Keyes 


Moderately well drained and well drained, moderately 
coarse textured and gravelly medium textured soils that 
are shallow to sandstone, conglomerate, or a cemented 
hardpan; on hills and high terraces 


This map unit is on hills and high terrace remnants in 
the eastern part of the county. The soils formed in 
material weathered from basic andesitic, tuffaceous 
sandstone and conglomerate. 

This unit makes up about 4 percent of the survey 
area. It is about 47 percent Pentz and similar soils, 26 
percent Pardee and similar soils, 17 percent Keyes and 
similar soils, and 10 percent components of minor 
extent. The major components do not occur together in 
all of the delineations. 

Pentz soils are on hills. They are shallow and well 
drained. Slope ranges from 2 to 50 percent. Typically, 
the surface layer is moderately coarse textured. The 
subsoil is medium textured. It is underlain by 
moderately consolidated, basic andesitic sandstone at a 
depth of 10 to 20 inches. The hazard of water erosion is 
slight or moderate in most areas but ranges from slight 
to severe. 

Pardee soils are on hills and on high terrace 
remnants and dissected terraces. They are shallow and 
well drained. Slope ranges from 0 to 15 percent. 
Typically, the surface layer is gravelly and medium 
textured. The subsoil is very gravelly and moderately 
fine textured. It is underlain by andesitic, tuffaceous 
conglomerate at a depth of 10 to 20 inches. The hazard 
of water erosion is slight or moderate. 

Keyes soils are on hills. They are 10 to 20 inches 
deep to a cemented hardpan and are moderately well 
drained. Slope ranges from 2 to 15 percent. Typically, 
the surface layer is gravelly and medium textured. The 
subsoil is a gravelly and fine textured claypan in the 
upper part and a hardpan in the lower part. The 
hardpan is underlain by moderately consolidated, basic 
andesitic sandstone. The hazard of water erosion is 
slight or moderate. 

Minor in this unit are the Hicksville and Hollenbeck 
soils, Lithic Xerorthents, and Pits, gravel. Hicksville soils 
are very deep or deep, are occasionally flooded, and 
are in dissected drainageways. Hollenbeck soils are 
very deep and are in the lower basins. Lithic 
Xerorthents are very shallow and are in the same 
landscape position as the Pentz soils. Pits are open 
excavations from which soil has been removed and in 
which other material that supports few or no plants has 
been exposed. 

Areas of this unit are used mainly for livestock 
grazing. A few areas are used for homesite 
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development. The major soils are suited to the 
vegetation used for livestock grazing. The limitations 
include a very low and low available water capacity and 
a shallow rooting depth. Some areas of the Pentz and 
Pardee soils are limited by the content of coarse 
fragments in the surface layer. In a few areas the 
hazard of water erosion is severe. These areas should 
be protected from overgrazing. 

Where this unit is used for homesite development, 
the main limitation is the depth to bedrock. Onsite 
sewage disposal systems can fail because of the depth 
to bedrock and because of the seepage of effluent at 
points downslope. The depth to bedrock should be 
considered when the disposal systems are designed. 
The main hazard is water erosion in the steeper areas. 
Only the part of the site that is used for construction 
should be disturbed. 


18. Redding-Yellowlark 


Moderately well drained, gravelly medium textured soils 
that are moderately deep and deep to a cemented 
hardpan; mainly on fan terraces and high terraces 


This map unit is mainly on fan terraces and high 
terraces in the eastern part of the county. The soils 
formed in gravelly alluvium derived from mixed rock 
sources. 

This unit makes up about 4 percent of the survey 
area. It is About 71 percent Redding and similar soils, 
12 percent Yellowlark and similar soils, and 17 percent 
components of minor extent. 

Redding soils are on high terraces. They are 20 to 40 
inches deep to a cemented hardpan. Slope ranges from 
0 to 30 percent. Typically, the surface layer is gravelly 
and medium textured. The subsoil is a fine textured 
claypan in the upper part and a hardpan in the lower 
part. The shrink-swell potential is high in the subsoil. 
The hazard of water erosion is slight or moderate in 
most areas but ranges from slight to severe. 

Yellowlark soils are on fan terraces. They are 45 to 
60 inches deep to a cemented hardpan. Slope ranges 
from 0 to 5 percent. Typically, the surface layer is 
gravelly and medium textured. The upper part of the 
subsoil is gravelly and medium textured and gravelly 
and moderately fine textured. The next part is a gravelly 
and fine textured and moderately fine textured claypan. 
The lower part is a hardpan. The hazard of water 
erosion is slight or moderate. 

Minor in this unit are the Hicksville, Kaseberg, Keyes, 
Pentz, and Peters soils. Keyes and Peters soils are 
shallow. They are at the base of the steeper slopes. 
Hicksville soils are occasionally flooded and are in 
dissected drainageways. Kaseberg soils are shallow 
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and are in areas of granitic alluvium on remnant hills. 
Peniz soils are shallow and are on the steeper 
shoulders of hills. 

Areas of this unit are used mainly for livestock 
grazing. A few areas are used for irrigated pasture. The 
major soils are suited to the vegetation used for 
livestock grazing. The Redding soils are limited by a 
very low available water capacity in most areas. In a 
few areas of the steeper Redding soils, the hazard of 
water erosion is severe. These areas should be 
protected from overgrazing. 

The major soils are suited to irrigated pasture. 
Limitations include depth to the very slowly permeable 
claypan, depth to the hardpan, and a very low available 
water capacity in areas of the Redding soils. The main 
hazard is water erosion in the steeper areas. The soils 
should be tilled on the contour or across the slope. 


Rolling to Very Steep Soils on Uplifted, Dissected 
Terraces and Mountains 


The soils in this group are in the highest positions in 
the county. They are in areas of the Coast Range in the 
southwestern part of the county. Elevation ranges from 
about 150 feet to 3,300 feet. The average annual 
precipitation is 9 to 18 inches, and the average annual 
air temperature is 60 degrees F. The average frost-free 
period is 200 to 270 days. 

These soils are well drained. The soils on uplifted, 
dissected terraces are deep or very deep. The soils on 
mountains are very shallow to moderately deep over 
hard bedrock. The surface layer is moderately coarse 
textured, moderately fine textured, medium textured, or 
gravelly and medium textured. Most of the soils have a 
fine textured subsoil and a high shrink-swell potential. 

These soils are used mainly for livestock grazing or 
for wildlife habitat. 

Two map units are in this group. They make up 
about 7 percent of the survey area. 


19. Calla-Carbona-Wisflat 


Well drained, moderately coarse textured and moderately 
fine textured soils that are very shallow, shallow, deep, 
and very deep; on uplifted, dissected terraces and 
mountains 


This map unit is in an area where tectonic uplift of 
terraces and the subsequent erosion and dissection 
have resulted in a landscape that consists mainly of hill 
slopes. It is in areas of the Coast Range in the 
southwestern part of the county. Deeply cut, narrow 
valleys extend through this unit and into the San 
Joaquin Valley. 
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This unit makes up about 4 percent of the survey 
area. It is about 25 percent Calla and similar soils, 24 
percent Carbona and similar soils, 23 percent Wisflat 
and similar soils, and 28 percent components of minor 
extent. 

Calla soils are on uplifted, dissected terraces. They 
are very deep. Slope ranges from 8 to-50 percent. 
Typically, the surface layer and subsoil are moderately 
fine textured. The soils are calcareous throughout. The 
hazard of water erosion is moderate or severe. 

Carbona soils are on uplifted, dissected terraces. 
They are deep or very deep. Slope ranges from 8 to 50 
percent. Typically, the surface layer is moderately fine 
textured. The underlying material is moderately fine 
textured and fine textured. The soils are calcareous 
below a depth of 25 inches. Bedrock is at a depth of 40 
to 60 inches in some areas. The shrink-swell potential 
is high. The hazard of water erosion is moderate or 
severe. 

Wisflat soils are on mountains. They are very shallow 
or shallow. Slope ranges from 30 to 75 percent. 
Typically, the surface layer and underlying material are 
moderately coarse textured. Sandstone bedrock is at a 
depth of 8 to 20 inches. The hazard of water erosion is 
severe or very severe. 

Minor in this unit are the Alo, San Timoteo, and 
Vaquero soils, Xerofluvents, and Xerorthents. Alo, San 
Timoteo, and Vaquero soils are in the same landscape 
position as the Wisflat soils. Alo and Vaquero soils are 
moderately deep and are characterized by the formation 
of wide cracks that open and close seasonally. San 
Timoteo soils are moderately deep and somewhat 
excessively drained. Xerofluvents and Xerorthents are 
somewhat excessively drained, are occasionally 
flooded, and are in the lowest positions in arroyos and 
intermittent channels. 

Areas of this unit are used mainly for livestock 
grazing or wildlife habitat. The major soils are suited to 
the vegetation used for livestock grazing. The Wisflat 
soils are limited by a very low available water capacity. 
Because of the moderate to very severe hazard of 
water erosion, the unit should be protected from 
overgrazing. 


20. Gonzaga-Honker-Vailecitos 


Weil drained, medium textured and gravelly medium 
textured soils that are shallow and moderately deep; on 
mountains 


This map unit is on mountains in an area where 
tectonic uplift and the subsequent erosion and 
dissection have resulted in a very rugged landscape. It 
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is in areas of the Coast Range in the southwestern part 
of the county. Deeply cut, narrow valleys extend 
through this unit. The soils formed in material 
weathered from sandstone and shale. 

This unit makes up about 3 percent of the survey 
area. It is about 42 percent Gonzaga and similar soils, 
39 percent Honker and similar soils, 18 percent 
Vallecitos and similar soils, and 1 percent components 
of minor extent. 

Gonzaga soils are moderately deep. Slope ranges 
from 30 to 75 percent. Typically, the surface layer is 
medium textured, and the subsurface layer is 
moderately fine textured. The subsoil is a fine textured 
claypan. Hard shale bedrock is at a depth of 20 to 40 
inches. The shrink-swell potential is high in the subsoil. 
The hazard of water erosion is severe or very severe. 

Honker soils are moderately deep. Slope ranges from 
30 to 75 percent. Typically, the surface layer is medium 
textured. The subsoil is a gravelly and fine textured 
claypan. Hard sandstone bedrock is at a depth of 20 to 
40 inches. The shrink-sweil potential is high in the 
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subsoil. The hazard of water erosion is severe or very 
severe. 

Vallecitos soils are shallow. Slope ranges from 30 to 
75 percent. Typically, the surface layer is gravelly and 
medium textured. The subsoil is gravelly and 
moderately fine textured. Hard sandstone bedrock is at 
a depth of 10 to 20 inches. The shrink-swell potential is 
high in the subsoil. The hazard of water erosion is 
severe or very severe. 

Minor in this unit are Xerofluvents and Xerorthents. 
These soils are subject to occasional flooding, are 
somewhat excessively drained, and are in the lowest 
positions in arroyos, in intermittent channels, and on 
alluvial fans. 

Areas of this unit are used mainly for livestock 
grazing or wildlife habitat. The major soils are suited to 
the vegetation used for livestock grazing. Limitations 
include a very low or low available water capacity. 
Because of the severe or very severe hazard of water 
erosion, the unit should be protected from overgrazing. 


Detailed Soil Map Units 
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The map units on the detailed soil maps published 
with this survey represent the soils or miscellaneous 
areas in the survey area. The map unit descriptions in 
this section, along with the soil maps, can be used to 
determine the suitability and potential of a soil for 
specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit is given under “Use and Management 
of the Soils.” 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and 
named according to the taxonomic classification of the 
dominant soils or misceilaneous areas. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils and miscellaneous areas are natural 
phenomena, and they have the variability characteristic 
of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits 
defined for a taxonomic class. Areas of soils of a single 
taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. 
Consequently, every map unit is made up of the soils or 
miscellaneous areas for which it is named and some 
included areas that belong to other taxonomic classes. 

Most included soils have properties similar to those 
of the dominant soil or soils in the map unit, and thus 
they do not affect use and management. These are 
called noncontrasting, or similar, inclusions. They may 
or may not be mentioned in the map unit description. 
Other included soils and miscellaneous areas, however, 
have properties or behavior divergent enough to affect 
use or to require different management. These are 
called contrasting, or dissimilar, inclusions. They 
generally are in small areas and could not be mapped 
separately because of the scale used. Some small 
areas of strongly contrasting soils or miscellaneous 
areas are identified by a special symbol on the maps. 
The included areas of contrasting soils or miscellaneous 
areas are mentioned in the map unit descriptions. A few 
included areas may not have been observed, and 
consequently they are not mentioned in the 
descriptions, especially where the pattern was so 


complex that it was impractical to make enough 
observations to identify all the soils and miscellaneous 
areas on the landscape. 

The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation is needed 
to precisely define and locate the soils and 
miscellaneous areas. 

An identifying symbol precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils 
of a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ 
in slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into 
soil phases. Most of the areas shown on the detailed 
soil maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Stockton clay, 0 to 2 
percent slopes, is a phase of the Stockton series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A soil 
complex consists of two or more soils, or one or more 
soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be 
shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Kingile-Ryde complex, partially drained, 0 to 2 percent 
slopes, is an example. 

This survey includes miscellaneous areas. Such 
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areas have little or no soil material and support {little or 
no vegetation. Pits, gravel, is an example. 
Miscellaneous areas are shown on the soil maps. Some 
that are too small to be shown are identified by a 
special symbol on the soil maps. 

This survey area was mapped at one level of detail, 
but the minimum size allowed for the delineations 
differed, depending on anticipated long-term uses. 
Areas used for intensive agriculture have a 10-acre 
minimum delineation. Areas that are used less 
intensively, such as rangeland, and areas that are so 
intensively used that onsite investigation is needed, 
such as those used for urban development, have a 20- 
acre minimum delineation. Strongly contrasting soils in 
areas as small as 10 acres, however, were identified. 

Table 5 gives the acreage and proportionate extent 
of each map unit. Other tables (see “Summary of 
Tables”) give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The 
“Glossary” defines many of the terms used in 
describing the soils. 


Soil Descriptions 


101—Acampo sandy loam, 0 to 2 percent slopes. 
This moderately well drained, nearly level soil is on low 
fan terraces. It is deep to a hardpan. It formed in 
alluvium derived from granitic rock sources. A few areas 
are dissected by intermittent sloughs that have been 
filled as a result of land leveling. Elevation is 10 to 150 
feet. The average annual precipitation is about 15 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
260 days. 

Typically, the surface layer is brown sandy loam 
about 19 inches thick. The upper part of the subsoil is 
pale brown and light yellowish brown sandy loam, which 
extends to a depth of 47 inches. The next part is an 
indurated hardpan, which extends to a depth of 49 
inches. The lower part to a depth of 60 inches is a 
variegated brownish yellow and yellowish brown, weakly 
cemented to strongly cemented hardpan. in some areas 
the surface layer is fine sandy loam or loam. 

Included in this unit are smail areas of Devries and 
Tujunga soils in the slightly lower landscape positions 
and small areas of moderately coarse textured soils that 
have a moderately fine textured subsoil. Also included 
are small areas of Tokay soils in landscape positions 
similar to those of the Acampo soil. Included areas 
make up about 15 percent of the total acreage. 

Permeability is moderately rapid in the Acampo soil. 
Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 40 
to 60 inches. Depth to the water table is more than 6 
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feet, but water may be briefly perched above the 
hardpan after periods of heavy rainfall or irrigation. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 1.5 
inches per hour. The hazard of soil blowing is 
moderate. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. The main limitation is depth to the 
hardpan. General management considerations include 
the hazard of soil blowing. The hardpan limits the 
suitability for deep-rooted crops. Where feasible, deep 
ripping of this restrictive layer can help to overcome this 
limitation. A tillage pan forms easily if the soil is tilled 
when wet. Chiseling or subsoiling breaks up the pan. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. 

If this unit is used for homesite development, the 
main limitation is depth to the hardpan. Ripping the 
hardpan improves permeability and thus also improves 
the suitability of the soil for septic tank absorption fields. 

This map unit is in capability units Ils-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


102—Alamo clay, 0 to 2 percent slopes. This poorly 
drained, nearly level soil is in basins and drainageways 
on old terraces. It is moderately deep to a hardpan. It 
formed in alluvium derived from mixed rock sources. 
The native vegetation is mainly annual grasses and 
forbs. Meandering drainageways and closed 
depressions fill with water to form vernal pools. 
Elevation is 100 to 115 feet. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 61 degrees F, and the average 
frost-free period is about 275 days. 

Typically, the surface layer is dark gray clay about 12 
inches thick. The upper part of the subsoil is gray clay, 
which extends to a depth of 33 inches. The lower part 
to a depth of 60 inches is a pale brown and brown, 
indurated, silica-cemented hardpan. In some areas the 
surface layer is silty clay or silty clay loam, 

Included in this unit are small areas of Madera, San 
Joaquin, and Redding soils on the slightly higher 
terraces. Also included are small areas of Alamo soils 
in vernal pools that pond in the winter. Included areas 
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make up about 15 percent of the total acreage. 

Permeability is very slow in the Alamo soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the hardpan at 
a depth of 20 to 40 inches. Water is perched within a 
depth of 1 foot after periods of heavy rainfall or 
irrigation. Runoff is very slow. The hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 0.1 inch per hour. The soil is subject to rare 
flooding, which occurs during years of abnormally high 
precipitation. 

Most areas are used for irrigated pasture, irrigated 
crops, or vineyards. A few areas are used for livestock 
grazing. This unit may provide wetland functions and 
values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is Suited to irrigated pasture. The main 
limitations are the low available water capacity and the 
high water table. Because the soil is droughty, 
applications of irrigation water should be light and 
frequent. A drainage system may be needed. Leveling 
helps to ensure a uniform application of water. Irrigation 
water can be applied by sprinkler and border methods, 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are the low available water 
capacity, the very slow permeability, and depth to the 
hardpan. Because the soil is droughty, applications of 
irrigation water should be light and frequent. Because of 
the very slow permeability, the applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. The hardpan limits the 
suitability for deep-rooted crops. Where feasible, deep 
ripping of this restrictive layer can help to overcome this 
limitation. The soil should be cultivated only within a 
narrow range of moisture content. It is too sticky when 
wet and too hard when dry. Leveling helps to ensure a 
uniform application of water. Furrow, border, and 
sprinkler irrigation systems are suitable. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

Where this unit is used for livestock grazing, general 
management considerations include the clayey surface 
layer and saturated soil conditions following rainy 
periods. The vegetation consists mainly of soft chess, 
wild oat, and filaree. Trampling of the clayey surface 
layer by livestock when the soil is too wet reduces 
productivity. Grazing should be delayed until the soil is 
firm enough to withstand the trampling and the more 
desirable forage plants have had an opportunity to set 
seed. 
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This map unit is in capability units Illw-3 (MLRA-17), 
irrigated, and |Vw-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group E. 


103—Alo-Vaquero complex, 8 to 30 percent 
slopes. These strongly sloping to moderately steep 
soils are on mountains. The native vegetation is mainly 
annual grasses and forbs. Elevation is 800 to 1,100 
feet. The average annual precipitation is 9 to 13 inches, 
the average annual air temperature is about 61 degrees 
F, and the average frost-free period is about 270 days. 

This unit is 45 percent Alo clay and 40 percent 
Vaquero clay. The components of this unit occur as 
areas so intricately intermingled that it was not practical 
to map them separately at the scale used. 

Included in this unit are small areas of Alo and 
Vaquero soils that have slopes of 2 to 8 or 30 to SO 
percent. The areas where slopes are 2 to 8 percent are 
on toe slopes, and the areas where slopes are 30 to 50 
percent are on the slightly higher parts of the 
landscape. Also included are small areas of Calla soils 
on terraces and exposed bedrock in convex positions 
near the top of the slopes. Included areas make up 
about 15 percent of the total acreage. 

The Alo soil is moderately deep and well drained. It 
formed in material weathered from shale. Typically, the 
surface layer is brown clay about 16 inches thick. The 
subsoil is dark yellowish brown clay about 18 inches 
thick. Pale brown and light yellowish brown shale 
bedrock is at a depth of 34 inches. In some areas the 
surface layer is silty clay. 

Permeability is slow in the Alo soil. Available water 
capacity is low. The shrink-swell potential is high. The 
effective rooting depth is limited by the bedrock at a 
depth of 24 to 40 inches. Runoff is medium or rapid, 
and the hazard of water erosion is moderate or severe. 

The Vaquero soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is grayish brown 
clay about 21 inches thick. The subsoil also is grayish 
brown clay. It is about 4 inches thick. Light brownish 
gray and light olive brown sandstone bedrock is at a 
depth of 25 inches. The soil is calcareous between 
depths of 10 and 25 inches and saline-sodic below a 
depth of 20 inches. In some areas the surface layer is 
silty clay. 

Permeability is slow in the Vaquero soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the bedrock at 
a depth of 20 to 40 inches. Runoff is medium or rapid, 
and the hazard of water erosion is moderate or severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
ihe clayey surface layer, excessive shrinking and 
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swelling, and the hazard of erosion. The characteristic 
pliant community is mainly wild oat, soft chess, and 
filaree. Trampling of the clayey surface layer by 
livestock when the soils are too wet reduces 
productivity and increases the runoff rate. Fencing is 
difficult. Excessive shrinking and swelling of the soils 
can cause fenceposts to be tilted or removed from the 
ground. Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. 

This map unit is in capability unit IVe-5 (MLRA-15), 
nonirrigated. It is in vegetative soil group G. 


104—Alo-Vaquero complex, 30 to 50 percent 
slopes. These steep soils are on mountains. The native 
vegetation is mainly annual grasses and forbs. 
Elevation is 800 to 1,600 feet. The average annual 
Precipitation is 9 to 13 inches, the average annual air 
temperature is about 61 degrees F, and the average 
frost-free period is about 270 days. 

This unit is 45 percent Alo clay and 40 percent 
Vaquero clay. The components of this unit occur as 
areas so intricately intermingled that it was not practical 
to map them separately at the scale used. 

Included in this unit are small areas of Carbona soils 
on terraces and small areas of Vaquero soils that have 
slopes of 50 to 70 percent. The steeper Vaquero soils 
are on the slightly higher parts of the landscape. Also 
included are small areas of Wisflat, Arburua, and San 
Timoteo soils in convex positions near the top of the 
slopes. Included areas make up about 15 percent of the 
total acreage. 

The Alo soil is moderately deep and well drained. It 
formed in material weathered from shale. Typically, the 
surface layer is brown clay about 16 inches thick. The 
subsoil is dark yellowish brown clay about 18 inches 
thick, Pale brown and light yellowish brown shale 
bedrock is at a depth of 34 inches. In some areas the 
surface layer is silty clay. 

Permeability is slow in the Alo soil. Available water 
capacity is low. The shrink-swell potential is high. The 
effective rooting depth is limited by the bedrock at a 
depth of 24 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is severe. 

The Vaquero soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is grayish brown 
clay about 21 inches thick. The subsoil also is grayish 
brown clay. It is about 4 inches thick. Light brownish 
gray and light olive brown sandstone bedrock is at a 
depth of 25 inches. The soil is calcareous between 
depths of 10 and 25 inches and saline-sodic below a 
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depth of 20 inches. In some areas the surface layer is 
silty clay. 

Permeability is slow in the Vaquero soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the bedrock at 
a depth of 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
excessive shrinking and swelling and the severe hazard 
of erosion. The characteristic plant community is mainly 
wild oat, soft chess, and filaree. Fencing is difficult. 
Excessive shrinking and swelling of the soils can cause 
fenceposts to be tilted or removed from the ground. 
Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. Loss of the surface layer results in a 
severe decrease in productivity and in the potential of 
the unit to produce plants suitable for grazing. 

This map unit is in capability subclass Vle 
(MLRA-15), nonirrigated. It is in vegetative soil group G. 


105—Amador-Lithic Xerorthents complex, 2 to 15 
percent slopes. These undulating to rolling soils are on 
hills. The native vegetation is mainly annual grasses 
and forbs. Elevation is 150 to 250 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

This unit is 45 percent Amador loam and 40 percent 
Lithic Xerorthents, The components of this unit occur as 
areas So intricately intermingled that it was not practical 
to map them separately at the scale used. 

Included in this unit are small areas of Bellota soils 
on toe slopes, small areas of Pentz soils in convex 
positions near the top of the slopes, and areas of 
exposed bedrock in convex positions near the top of the 
slopes and along drainageways. Also included, on the 
slightly higher parts of the landscape, are small areas of 
soils that are similar to the Amador soil but have slopes 
of 15 to 30 percent. Included areas make up 15 percent 
of the total acreage. 

The Amador soil is shallow and well drained. It 
formed in material weathered from hard, rhyolitic, 
tuffaceous sandstone. Typically, the surface layer is 
light gray loam about 4 inches thick. The subsoil is light 
brownish gray loam about 11 inches thick. White, hard, 
thyolitic, tuffaceous sandstone bedrock is at a depth of 
15 inches. In some areas the surface layer is sandy 
loam or cobbly loam. 

Permeability is moderate in the Amador soil. 
Available water capacity is very low. The effective 
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rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is slow or medium, and the hazard 
of water erosion is slight or moderate. 

The Lithic Xerorthents are very shallow and are 
moderately well drained and well drained. They formed 
in material weathered from hard, rhyolitic, tuffaceous 
sandstone. Typically, 1 to 3 percent of the surface is 
covered with cobbles. The surface layer is light 
brownish gray gravelly loam about 3 inches thick. 
White, rhyolitic, tuffaceous sandstone bedrock is at a 
depth of 3 inches. In some areas the surface layer is 
gravelly sandy loam or loam. 

Permeability is moderate in the Lithic Xerorthents. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 1 to 
4 inches. Runoff is rapid, and the hazard of water 
erosion is moderate. 

Most areas of this unit are used for livestock grazing. 
General management considerations include the very 
low available water capacity, the limited depth, and the 
hazard of erosion. The characteristic plant community 
on the Amador soil is soft chess, ripgut brome, foxtail 
fescue, and filaree. The Lithic Xerorthents support only 
a sparse stand of plants that are suitable for grazing. 
These plants are soft chess, toad rush, and hairgrass. 
The very low available water capacity limits the 
production of desirable forage plants. Fencing is difficult 
because of the limited depth to bedrock. Grazing should 
be controlled so that desirable vegetation, such as soft 
chess, is maintained and enough vegetation is left 
standing to protect the soils from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. 

This map unit is in capability subclass Vile 
(MLRA-18), nonirrigated. It is in vegetative soil group G. 


106—Archerdale very fine sandy loam, 0 to 2 
percent slopes, overwashed. This very deep, well 
drained, nearly level soil is on alluvial fans. It formed in 
alluvium derived from mixed rock sources. A few areas 
are dissected by intermittent sloughs that have been 
filled as a result of land leveling. Elevation is 60 to 90 
feet. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is brown very fine sandy 
loam about 18 inches thick. Below this is a buried 
surface layer of dark grayish brown clay loam about 20 
inches thick. The subsoil to a depth of 60 inches is 
brown clay. In some areas the surface layer is fine 
sandy loam, silt loam, or clay loam. 

Included in this unit are small areas of Columbia soils 
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in the slightly lower landscape positions. Also included 
are small areas of Cogna, Finrod, and Hollenbeck soils 
in landscape positions similar to those of the Archerdale 
soil. Included areas make up about 15 percent of the 
total acreage. 

Permeability is slow in the Archerdale soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 1.0 
inch per hour. The hazard of soil blowing is moderate. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops or orchards. 
A few areas are used for homesite development. This 
unit may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is the slow permeability 
below the overwash layer. General management 
considerations include the hazard of soil blowing. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Furrow, border, and sprinkler irrigation systems are 
suitable. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing tillage. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, low 
strength, and the slow permeability below the overwash. 
The rare flooding is a hazard. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. On sites for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Houses, 
roads, and streets should be constructed above 
expected flocd levels. 

This map unit is in capability units IIs-3 (MLRA-17), 
irrigated, and |Vs-3 (MLRA-17), nonirrigated. It is in 
vegetative sail group A. 


107—Archerdale clay loam, 0 to 2 percent slopes. 
This very deep, well drained, nearly level soil is on low 
fan terraces. It formed in alluvium derived from mixed 
rock sources. A few areas are dissected by intermittent 
sloughs that have been filled as a result of land 
leveling. Elevation is 40 to 130 feet. The average 
annual precipitation is about 14 inches, the average 
annual air temperature is about 60 degrees F, and the 
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average frost-free period is about 270 days. 

Typically, the upper 8 inches of the surface layer is 
dark grayish brown clay loam, The lower 16 inches of 
the surface layer and the subsoil to a depth of 60 
inches are brown clay. In some areas the surface layer 
is clay or silty clay loam. 

Included in this unit are small areas of Cogna, 
Finrod, Hollenbeck, and Vignolo soils. These soils are 
in landscape positions similar to those of the Archerdale 
soil. Also included, on the slightly higher parts of the 
landscape, are small areas of Archerdale soils that 
have slopes of 3 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability is slow in the Archerdale soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is 
Slight. The rate of water intake in irrigated areas is 0.5 
inch per hour. The hazard of soil blowing is slight. The 
soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is the slow perrneability. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, low 
strength, and the slow permeability. The rare flooding is 
a hazard. Properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
the structural damage caused by shrinking and swelling. 
Properly designing buildings and roads can offset the 
limited ability of the soil to support a load. On sites for 
septic tank absorption fields, the stow permeability can 
be overcome by increasing the size of the absorption 
field. Houses, roads, and streets should be constructed 
above expected flood levels. 

This map unit is in capability units lls-3 (MLRA-17), 
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


108—Arents, saline-sodic, 0 to 2 percent slopes. 
These somewhat poorly drained. nearly level soils are 
in areas on low alluvial fans or fan terraces where 
ripping, cutting, or filling has altered the landscape. 
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They are moderately deep or deep to a hardpan or are 
very deep. They formed in alluvium derived from mixed 
rock sources. Mottles in the profile indicate somewhat 
poorly drained soils; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 20 to 30 feet. The average annual precipitation is 
about 11 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 260 days. 

The surface layer is grayish brown and brown sandy 
loam or loam about 10 inches thick. The upper 30 
inches of the underlying material is light brownish gray, 
pale brown, and yellowish brown, mottled loam and clay 
loam. The next 10 inches is a weakly cemented to 
strongly cemented hardpan that has been disrupted by 
ripping. The lower part to a depth of 60 inches is 
stratified light brownish gray and grayish brown loamy 
sand and sandy loam. The soils are saline-sodic 
throughout. Fragments of the hardpan are common 
throughout the profile. Fragments of cemented material 
are on the surface and throughout the profile in some 
areas that have been subsoiled, deeply ripped, or 
backhoed. 

Included in this unit are small areas of Manteca, 
Timor, and Bisgani soils and medium textured soils that 
do not have a hardpan and are not saline-sodic. The 
included soils are in landscape positions similar to 
those of the Arents. They make up about 15 percent of 
the total acreage. 

Permeability is moderate or moderately slow in the 
Arenis. Available water capacity is low or moderate. 
The effective rooting depth of the crops commonly 
grown in the county is limited by a perched water table 
at a depth of 3 to 5 feet. Runoff is slow, and the hazard 
of water erosion is slight. The rate of water intake in 
irrigated areas is 1.5 inches per hour. The soils are 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops or pasture. 
This unit may provide wetland functions and values. 
These should be considered in plans for enhancement 
of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the saline-sodic conditions and 
ihe high water table. The content of salts can be 
reduced by leaching, applying the proper amount of soil 
amendments, and returning crop residue to the soils. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. A drainage 
system may be needed. Intensive management is 
required to reduce the salinity and maintain productivity. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Returning crop residue to the soils or regularly 
adding other organic material improves fertility, 
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minimizes crusting, and maintains the rate of water 
intake. 

This unit is suited to irrigated pasture. The main 
limitations are the saline-sodic conditions and the high 
water table. The concentration of salts and sodicity in 
the surface layer limit the production of plants suitable 
for irrigated pasture. Leaching the salts fram the surface 
layer is difficult because of the high water table. A 
drainage system and irrigation water management 
reduce the concentration of salts. Salt-tolerant species 
should be selected for planting. Irrigation water can be 
applied by sprinkler and border methods. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and protect the soils from compaction. 

This map unit is in capability units lIlw-6 (MLRA-17), 
irrigated, and IVw-6 (MLRA-17), nonirrigated. It is in 
vegetative soil group F. 


109—Bisgani loamy coarse sand, partially drained, 
0 to 2 percent slopes. This very deep, poorly drained, 
nearly level soil is on low alluvial fans. It formed in 
alluvium derived from granitic rock sources. Mottles in 
the profile indicate a poorly drained soil; however, 
drainage has been improved by levees and reclamation 
projects. Elevation is 20 to 35 feet. The average annual 
precipitation is about 11 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 260 days. 

Typically, the surface layer is gray loamy coarse 
sand about 11 inches thick. The underlying material to a 
depth of 60 inches is mottled light gray and light 
brownish gray loamy coarse sand. In some areas the 
surface layer is loamy sand. 

Included in this unit are small areas of Grangeville, 
Manteca, and Veritas soils. Grangeville soils are in 
landscape positions similar to those of the Bisgani soil. 
Manteca and Veritas soils are in the slightly higher 
positians. Also included, in filled pands or swamps, are 
small areas of soils that have a stratified moderately 
coarse textured to moderately fine textured substratum. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is rapid in the Bisgani soil. Available 
water capacity is low. The effective rooting depth of the 
crops commonly grown in the county is limited by a 
perched water table that has been lowered to a depth of 
3.5 to 5.0 feet through drainage systems that require 
continual maintenance. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 3.0 inches per hour. The 
hazard of soil blowing is severe. The soil is subject to 
rare floading, which occurs during years of abnormally 
high precipitation. 
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Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the low available water 
capacity, the rapid permeability, and the high water 
table. General management considerations include the 
severe hazard of soil blowing. Because the soil is 
droughty, applications of irrigation water should be light 
and frequent. The high percentage of sand in the soil 
reduces the amount of moisture available for plant 
growth. Water should be applied in amounts sufficient 
to wet the root zone but small enough to minimize the 
leaching of plant nutrients. Careful applications of 
irrigation water are needed to prevent the buildup of a 
high water table. Tile drainage can lower the water 
table if a suitable outlet is available. When the wind 
velocity is high in spring, the hazard of soil blowing can 
be reduced by properly managing all crop residue and 
by minimizing tillage. 

This unit is suited to irrigated pasture. The main 
limitations are the low available water capacity and the 
high water table. Because the soil is droughty, 
applications of irrigation water should be light and 
frequent. The water can be applied by sprinkler and 
border methods. A drainage system may be needed. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitations are the high water table and the rapid 
permeability. The rare flooding is a hazard. A drainage 
system is needed if roads or building foundations are 
constructed. Community sewage systems may be 
needed because seepage from onsite sewage disposal 
systems can result in the contamination of water 
supplies. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units Iilw-4 (MLRA-17), 
irrigated, and IVw-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


110—Boggiano clay loam, 0 to 2 percent slopes. 
This moderately well drained, nearly level soil is on low 
fan terraces. It is deep to a hardpan. It formed in 
alluvium derived from mixed rock sources. A few areas 
are dissected by intermittent sloughs that have been 
filled as a result of land leveling. Elevation is 45 to 150 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 
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Typically, the surface layer is dark brown clay loam 
about 23 inches thick. The upper 25 inches of the 
subsoil is brown and light yellowish brown clay loam, 
The lower part to a depth of 60 inches is a light 
yellowish brown, strongly cemented or indurated 
hardpan. In some areas the surface layer is loam. 

Included in this unit are small areas of Archerdale, 
Cogna, and Vignolo soils in landscape positions similar 
to those of the Boggiano soil. Also included are small 
areas of Columbia, Hollenbeck, and Stockton soils in 
the slightly jower positions. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately slow in the Boggiano soil. 
Available water capacity is high. The effective rooting 
depth is limited by the hardpan at a depth of 40 to 60 
inches. Depth to the water table is more than 6 feet, but 
water may be briefly perched above the hardpan after 
periods of heavy rainfall or irrigation. Runoff is slow, 
and the hazard of water erosion is slight. The rate of 
water intake in irrigated areas is 0.5 inch per hour. The 
soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops or orchards. 
A few areas are used for homesite development. This 
unit may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is depth to the hardpan, 
which limits the suitability for deep-rooted crops. Where 
feasible, deep ripping of this restrictive layer can help to 
overcome this limitation. Furrow, border, and sprinkler 
irrigation systems are suitable. Careful applications of 
irrigation water are needed to prevent the buildup of a 
high water table. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

If this unit is used for homesite development, the 
main limitation is depth to the hardpan. The rare 
flooding is a hazard. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Houses, roads, and 
streets should be constructed above expected flood 
levels. 

This map unit is in capability units !ls-8 (MLRA-17), 
irrigated, and !Vs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


111—Bruella sandy loam, 0 to 2 percent slopes. 
This very deep, well drained, nearly level soil is on low 
terraces. It formed in alluvium derived from granitic rock 
sources. A few areas are dissected by intermittent 
sloughs that have been filled as a result of land 
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leveling. Elevation is 70 to 120 feet. The average 
annual precipitation is about 15 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is brown sandy loam 
about 18 inches thick. The upper 13 inches of the 
subsoil is brown sandy clay loam. The lower 36 inches 
is brown, strong brown, and light brown sandy clay 
loam. In some areas the surface layer is loam. 

Included in this unit are small areas of San Joaquin, 
Tokay, Kingdon, Jahant, and Devries soils in the slightly 
lower landscape positions. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately slow in the Bruella soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Depth to the water table is 
more than 6 feet. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 1.5 inches per hour. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development. This unit may provide wetland functions 
and values, These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is well suited to irrigated row, field, orchard, 
and vineyard crops. It has few limitations. Furrow, 
border, and sprinkler irrigation systems are suitable. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and maintains the rate of water intake. 

If this unit is used for homesite development, the 
main limitation is the moderately slow permeability. On 
sites for septic tank absorption fields, this limitation can 
be overcome by increasing the size of the absorption 
field. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit [Vc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


112—Bruella sandy loam, hard substratum, 0 to 2 
percent slopes. This very deep, moderately well 
drained, nearly level soil is on low terraces. It formed in 
alluvium derived from granitic rock sources. A few areas 
are dissected by intermittent sloughs that have been 
filled as a result of land leveling. Elevation is 70 to 120 
feet. The average annual precipitation is about 15 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is brown sandy loam 
about 8 inches thick. The upper part of the subsoil is 
dark brown and strong brown sandy clay loam about 34 
inches thick. The lower part to a depth of 60 inches is 
strong brown, weakly cemented sandy clay loam. In 
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some areas the surface layer is loam. 

Included in this unit are small areas of Rocklin, San 
Joaquin, Jahant, and Tokay soils in the slightly lower 
landscape positions. Also included are small areas of 
Brueila soils that do not have a hard substratum. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the upper part of 
the Bruella soil and slow in the hard substratum. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches, but roots are restricted by 
the hard substratum at a depth of 40 to 60 inches. 
Depth to the water table is more than 6 feet, but water 
may be very briefly perched above the hard substratum 
after periods of heavy rainfall or irrigation. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 1.5 inches per hour. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops, The main limitations are the slow 
permeability and depth to the hard substratum. Because 
of the restricted permeability, water applications should 
be regulated so that the water does not stand on the 
surface and damage the crops. The hard substratum 
limits the suitability for deep-rooted crops. Where 
feasible, deep ripping of this restrictive layer can help to 
overcome this limitation. Furrow, border, and sprinkler 
irrigation systems are suitable. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, minimizes crusting, and maintains the 
rate of water intake. 

If this unit is used for homesite development, the 
main limitations are the slow permeability and depth to 
the hard substratum. On sites for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field, backfilling the 
trench with sandy material, and installing long 
absorption lines. Ripping the hard substratum improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. 

This map unit is in capability units Ils-3 (MLRA-17), 
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


113—Calla clay loam, 2 to 8 percent slopes. This 
very deep, well drained, gently sloping and moderately 
sloping soil is on uplifted, dissected terraces. It formed 
in alluvium derived from mixed rock sources. The 
vegetation in areas that have not been cultivated is 
mainly annual grasses and forbs. Elevation is 300 to 
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500 feet. The average annual precipitation is 9 to 13 
inches, the average annual air temperature is about 61 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer and the upper part of the 
subsoil are light brownish gray clay loam about 11 
inches thick. The next part of the subsoil is light gray, 
grayish brown, and light brownish gray clay loam about 
18 inches thick. The lower part to a depth of 60 inches 
is white and light gray clay loam. The soil is calcareous 
throughout. In some areas the surface layer is loam. 

Included in this unit are small areas of Carbona and 
Pleito soils in the slightly lower landscape positions. 
Also included, on the slightly higher parts of the 
landscape, are small areas of Calla soils that have 
slopes of 8 to 15 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately slow in the Calla soil. 
Available water capacity is very high. The effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is moderate. The rate 
of water intake in irrigated areas is 0.5 inch per hour. 

This unit is used for livestock grazing or dryland grain 
crops. It can be used for irrigated crops if irrigation 
water is available. 

Where this unit is used for livestock grazing, general 
management considerations include the clay loam 
surface layer. The characteristic plant community is 
mainly soft chess, red brome, wild oat, and filaree. 
Trampling of the clay loam surface layer by livestock 
when the soil is too wet reduces productivity and 
increases the runoff rate. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Few limitations affect the use of this unit for irrigated 
row, field, and orchard crops. General management 
considerations include the hazard of erosion. Sprinkler 
and drip irrigation systems are suitable. They permit an 
even, controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. All 
tillage should be on the contour or across the slope. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability unit Ve-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 
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114—Calla-Carbona complex, 8 to 30 percent 
slopes. These strongly sloping to moderately steep 
soils are on uplifted, dissected terraces. The native 
vegetation is mainly annual grasses and forbs. 
Elevation is 400 to 1,300 feet. The average annual 
precipitation is 9 to 13 inches, the average annual air 
temperature is about 61 degrees F, and the average 
frost-free period is about 270 days. 

This unit is 45 percent Calla clay loam and 40 
percent Carbona clay loam. The components of this unit 
occur as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Wisflat soils in 
convex positions near the top of the slopes, exposed 
bedrock on ridges, and Arburua and San Timoteo soils 
on the slightly higher parts of the landscape. Also 
included are small areas of Calla and Carbona soils that 
are gravelly throughout. These soils are in landscape 
positions similar to those of the dominant Calla and 
Carbona soils in this unit or are in the slightly higher 
areas where slopes are 30 to 50 percent. Included 
areas make up about 15 percent of the total acreage. 

The Calla soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer and the upper part of the 
subsoil are light brownish gray clay loam about 18 
inches thick. The lower part of the subsoil to a depth of 
60 inches is light yellowish brown and pale brown clay 
loam. The soil is calcareous throughout. In some areas 
the surface layer is loam or gravelly clay loam. 

Permeability is moderately slow in the Calla soil. 
Available water capacity is very high. The effective 
rooting depth is 60 inches or more. Runoff is rapid, and 
the hazard of water erosion is severe. 

The Carbona soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the upper 6 inches of the surface layer is dark 
gray clay loam. The lower 19 inches is dark grayish 
brown clay. The upper 11 inches of the subsoil is pale 
brown clay loam. The lower part to a depth of 62 inches 
is light yellowish brown clay loam. 

Permeability is slow in the Carbona soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is 
moderate or severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the clay loam surface layer and the hazard of erosion. 
The characteristic plant community is mainly soft chess, 
red brome, wild oat, and filaree. Trampling of the clay 
loam surface layer by livestock when the soils are too 
wet reduces productivity and increases the runoff rate. 
Grazing should be controlled so that desirable 
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vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. 

This map unit is in capability unit \Ve-1 (MLRA-17), 
nonirrigated. The Calla soil is in vegetative soil group A, 
and the Carbona soil is in vegetative soil group C. 


115—Calla-Carbona complex, 30 to 50 percent 
slopes. These steep soils are on uplifted, dissected 
terraces. The native vegetation is mainly annual 
grasses and forbs. Elevation is 400 to 1,300 feet. The 
average annual precipitation is 9 to 13 inches, the 
average annual air temperature is about 61 degrees F, 
and the average frost-free period is about 270 days. 

This unit is 50 percent Calla clay loam and 35 
percent Carbona clay loam. The components of this unit 
occur as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Arburua, 
Wisflat, and San Timoteo soils on the slightly higher 
parts of the landscape and exposed bedrock on ridges. 
Also included are small areas of Carbona and Calla 
soils that are gravelly throughout. These soils are in 
landscape positions similar to those of the dominant 
Calla and Carbona soils in this unit or are in the slightly 
higher areas where slopes are 50 to 65 percent. 
Included areas make up about 15 percent of the total 
acreage. 

The Calla soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer and the upper part of the 
subsoil are light brownish gray clay loam about 18 
inches thick. The lower part of the subsoil to a depth of 
60 inches is light yellowish brown and pale brown clay 
loam. The soil is calcareous throughout. In some areas 
the surface layer is loam or gravelly clay loam. 

Permeability is moderately slow in the Calla soil. 
Available water capacity is very high. The effective 
rooting depth is 60 inches or more. Runoff is rapid, and 
the hazard of water erosion is severe. 

The Carbona soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the upper 6 inches of the surface layer is dark 
gray clay loam. The lower 19 inches is dark grayish 
brown clay. The upper 11 inches of the subsoil is pale 
brown clay loam. The lower part to a depth of 62 inches 
is light yellowish brown clay loam. 

Permeability is slow in the Carbona soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is 
severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
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the severe hazard of erosion. The characteristic plant 
community is mainly soft chess, red brome, wild oat, 
and filaree. Grazing should be controlled so that 
desirable vegetation, such as soft chess, is maintained 
and enough vegetation is left standing to protect the 
soils from erosion. Loss of the surface layer results ina 
severe decrease in productivity and in the potential of 
the unit to produce plants suitable for grazing. 

This map unit is in capability subclass Vie 
(MLRA-17), nonirrigated. The Calla soil is in vegetative 
soil group A, and the Carbona soil is in vegetative soil 
group C. 


116—Calla-Pleito complex, 8 to 30 percent slopes. 
These strongly sloping to moderately steep soils are on 
uplifted, dissected terraces. The native vegetation is 
mainly annual grasses and forbs. Elevation is 300 to 
600 feet. The average annual precipitation is 9 to 13 
inches, the average annual air temperature is about 61 
degrees F, and the average frost-free period is about 
270 days. 

This unit is 60 percent Calla clay loam and 25 
percent Pleito clay loam. The components of this unit 
occur as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Carbona soils 
in landscape positions similar to those of the Calla and 
Pleito soils and exposed bedrock in convex positions 
near the top of the slopes. Also included are smail 
areas of Calla and Pleito soils that have slopes of 2 to 8 
percent or 30 to 50 percent. The areas where slopes 
are 2 to 8 percent are on toe slopes, and the areas 
where slopes are 30 to 50 percent are on the slightly 
higher parts of the landscape. Included areas make up 
about 15 percent of the total acreage. 

The Calla soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer and the upper part of the 
subsoil are light brownish gray clay loam about 11 
inches thick. The next part of the subsoil is light gray, 
grayish brown, and light brownish gray clay loam about 
18 inches thick. The lower part to a depth of 60 inches 
is white and light gray clay loam. The soil is calcareous 
throughout. In some areas the surface layer is loam, 
gravelly loam, or gravelly clay loam. 

Permeability is moderately slow in the Calla soil. 
Available water capacity is very high. The effective 
rooting depth is 60 inches or more. Runoff is medium or 
rapid, and the hazard of water erosion is moderate or 
severe. 

The Pleito soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is grayish brown and dark 
grayish brown clay loam about 16 inches thick. The 
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subsoil and the underlying material to a depth of 60 
inches are grayish brown and brown clay loam. In some 
areas the surface layer is gravelly clay loam or loam. 

Permeability is moderately slow in the Pleito soil. 
Available water capacity is very high. The effective 
rooting depth is 60 inches or more. Runoff is medium or 
rapid, and the hazard of water erosion is moderate or 
severe. 

This unit is used for livestock grazing or wiidlife 
habitat. General management considerations include 
the clay loam surface layer and the hazard of erosion. 
The characteristic plant community is mainly soft chess, 
red brome, wild oat, and filaree. Trampling of the clay 
loam surface layer by livestock when the soils are too 
wet reduces productivity and increases the runoff rate. 
Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. 

This map unit is in capability unit |\Ve-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


117—Capay clay loam, 0 to 2 percent slopes. This 
very deep, well drained, nearly levei soil is in 
intermountain basins. It formed in alluvium derived from 
mixed rock sources. The native vegetation is mainly 
annual grasses and forbs. Elevation is 600 to 800 feet. 
The average annual precipitation is about 10 inches, 
the average annual air temperature is about 61 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the surface layer is very dark grayish 
brown clay loam about 6 inches thick. The upper 14 
inches of the subsoil is very dark grayish brown and 
dark grayish brown clay. The lower part to a depth of 60 
inches is dark grayish brown silty clay loam and clay 
loam. The soil is calcareous between depths of 6 and 
60 inches. It has fine strata of silty clay loam and clay 
loam below a depth of 20 inches. In some areas the 
surface layer is silty clay. 

Included in this unit are small areas of Pleito soils in 
the slightly lower landscape positions and Carbona soils 
that have slopes of 2 to 5 percent and are on the 
slightly higher parts of the landscape. Also included, in 
drainageways, are small areas of fine textured soils that 
are occasionally flooded and are saline-sodic 
throughout. Included areas make up about 15 percent 
of the total acreage. 

Permeability is slow in the Capay soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is 
slight. The soil is subject to rare flooding, which occurs 
during years of abnormally high precipitation. 

This unit is used for livestock grazing or wildlife 
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habitat. General management considerations include 
the clay loam surface layer and saturated soil 
conditions following rainy periods. The characteristic 
plant community is mainly soft chess, filaree, and wild 
oat. Trampling of the clay loam surface layer by 
livestock when the soil is too wet reduces productivity. 
Grazing should be delayed until the soil is firm enough 
to withstand the trampling and the more desirable 
forage plants have had an opportunity to set seed. The 
unit responds well to range improvement practices, 
such as seeding and applying fertilizer. The plants 
selected for seeding should be those that meet the 
seasonal requirements of livestock, wildlife, or both. 
After seeding is complete, grazing should be deferred 
until the plants have set seed. 

This map unit is in capability unit IVs-5 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


118—Capay clay, 0 to 2 percent slopes. This very 
deep, moderately well drained, nearly level soil is in 
interfan basins. It formed in alluvium derived from mixed 
rock sources. Elevation is 30 to 200 feet. The average 
annual precipitation is about 10 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is grayish brown and dark 
grayish brown clay about 20 inches thick. The subsoil to 
a depth of 60 inches is grayish brown, dark grayish 
brown, dark brown, and pale brown clay. The soil is 
calcareous below a depth of 20 inches. In some areas 
the surface layer is silty clay. 

Included in this unit are small areas of Stomar and 
Vernalis soils in the slightly higher landscape positions 
and Willows soils in the slightly lower positions. Also 
included are small areas of fine textured soils that have 
a perched water table at a depth of 48 inches and may 
be saline-sodic in some part. Included areas make up 
about 15 percent of the total acreage. 

Permeability is slow in the Capay soil. Available 
water capacity is high. The shrink-sweil potential also is 
high. The effective rooting depth is 60 inches or more. 
Depth to the water table is more than 6 feet. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.1 inch per hour. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is the stow permeability. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. The 
soil should be cultivated only within a narrow range of 
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moisture content. It is too sticky when wet and too hard 
when dry. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and increases the rate of 
waier intake. 

if this unit is used for homesite development, the 
main limitations are the slow permeability, low strength, 
and the high shrink-swell potential. On sites for septic 
tank absorption fields, the slow permeability can be 
overcome by increasing the size of the absorption field, 
backfilling the trench with sandy material, and installing 
long absorption lines. Properly designing buildings and 
roads can offset the limited ability of the soil to support 
a load. Properly designing foundations and footings and 
diverting runoff away from buildings heip to prevent the 
structural damage caused by shrinking and swelling. 

This map unit is in capability units 1s-5 (MLRA-17), 


sirrigated, and IVs-5 (MLRA-17), nonirrigated. It is in 


vegetative soil group C. 


119—Capay clay, 2 to 5 percent slopes. This very 
deep, moderately well drained, gently sloping soil is on 
alluvial fans. it formed in alluvium derived from mixed 
rock sources. The vegetation in areas that have not 
been cultivated is mainly annual grasses and forbs. 
Elevation is 100 to 300 feet. The average annual 
Precipitation is about 10 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is grayish brown and dark 
grayish brown clay about 20 inches thick. The subsoil to 
a depth of 60 inches is grayish brown, dark grayish 
brown, dark brown, and pale brown clay. The soil is 
calcareous below a depth of 20 inches. In some areas 
the surface layer is silty clay. 

Included in this unit are small areas of Carbona and 
Calla soils in the slightly higher landscape positions and 
Stomar soils in the slightly lower positions. Also 
included, on toe slopes, are small areas of Capay soils 
that have slopes of less than 2 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability is slow in the Capay soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Depth to the water table is more than 6 feet. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.1 inch per hour. 

Most areas of this unit are used for dryland grain or 
for livestock grazing. A few areas are used for irrigated 
crops. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
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General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Where this unit is used for livestock grazing, general 
management considerations include the clayey surface 
layer and excessive shrinking and swelling. The 
characteristic plant community is mainly soft chess, wild 
oat, and filaree. Trampling of the clayey surface layer 
by livestock when the soil is too wet reduces 
productivity and increases the runoff rate. Fencing is 
difficult. Excessive shrinking and swelling of the soil can 
cause fenceposts to be tilted or removed from the 
ground. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is the slow permeability. 
General management considerations include the hazard 
of erosion. Sprinkler and drip irrigation systems are 
suitable. They permit an even, controlled application of 
water, help to prevent excessive runoff, and minimize 
the risk of erosion. All tillage should be on the contour 
or across the slope. The soil should be cultivated only 
within a narrow range of moisture content. It is too 
sticky when wet and too hard when dry. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

This map unit is in capability units Ile-5 (MLRA-17), 
irrigated, and |Ve-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


120—Capay clay, saline-sodic, 0 to 2 percent 
slopes. This very deep, moderately well drained, nearly 
level soil is in interfan basins. It formed in alluvium 
derived from mixed rock sources. Elevation is 25 to 45 
feet. The average annual precipitation is about 10 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is grayish brown and dark 
grayish brown clay about 20 inches thick. The upper 24 
inches of the subsoil also is grayish brown and dark 
grayish brown clay. The lower part to a depth of 60 
inches is dark brown and pale brown silty clay loam and 
clay joam. The soil is saline-sodic throughout and is 
calcareous below a depth of 20 inches. In some areas 
the surface layer is silty clay. 

Included in this unit are small areas of Columbia and 
Willows soils in the slightly lower landscape positions. 
Also included are small areas of fine textured soils that 
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are not saline-sodic or do not have a perched water 
table. Included areas make up about 15 percent of the 
total acreage. 

Permeability is slow in the Capay soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth of the crops commonly 
grown in the county is limited by a perched water table 
that has been lowered to a depth of 4 to 6 feet through 
drainage systems that require continual maintenance. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 0.1 
inch per hour. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the saline-sodic conditions, the 
high water table, and the slow permeability. The content 
of salts can be reduced by leaching, applying the proper 
amount of soil amendments, and returning crop residue 
to the soil. Intensive management is required to reduce 
the salinity and maintain productivity. Careful 
applications of irrigation water are needed to prevent 
the buildup of a high water table. A drainage system 
may be needed. Because of the restricted permeability, 
water applications should be regulated so that the water 
does not stand on the surface and damage the crops. 
The soil should be cultivated only within a narrow range 
of moisture content. It is too sticky when wet and too 
hard when dry. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and increases the rate of 
water intake. 

If this unit is used for homesite development, the 
main limitations are the slow permeability, the high 
shrink-swell potential, low strength, the high water table, 
and the saline-sodie conditions. The slow permeability 
and the high water table increase the possibility that 
septic tank absorption fields will not function properly. 
Properly designing foundations and footings and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling. 
Properly designing buildings and roads can offset the 
limited ability of the soil to support a load. A drainage 
system is needed if roads or building foundations are 
constructed. Salt-tolerant species should be selected for 
planting. 

This map unit is in capability units Ilw-6 (MLRA-17), 
irrigated, and |Vw-6 (MLRA-17), nonirrigated. It is in 
vegetative soil group F. 
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121—Capay clay, wet, 0 to 2 percent slopes. This 
very deep, moderately well drained, nearly level soil is 
in interfan basins. It formed in alluvium derived from 
mixed rock sources. It has a high water table as a result 
of the application of irrigation water. Drainage systems 
that require continual maintenance have been used to 
lower the water table. Elevation is 25 to 140 feet. The 
average annual precipitation is about 10 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 

Typically, the surface layer is grayish brown and dark 
grayish brown clay about 20 inches thick. The upper 24 
inches of the subsoil is grayish brown, dark grayish 
brown, and dark brown clay. The lower part to a depth 
of 60 inches is pale brown silty clay loam and clay 
loam, The soil is calcareous below a depth of 20 
inches. In some areas the surface layer is silty clay. 

Included in this unit are smal! areas of El Solyo, 
Stomar, and Vernalis soils on the slightly higher parts of 
the landscape. Also included are small areas of fine 
textured soils that are saline-sodic in some part or that 
do not have a perched water table. Included areas 
make up about 15 percent of the total acreage. 

Permeability is slow in the Capay soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth of the crops commonly 
grown in the county is limited by a perched water table 
at a depth of 4 to 6 feet. Runoff is slow, and the hazard 
of water erosion is slight. The rate of water intake in 
irrigated areas is 0.1 inch per hour. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the high water table and 
the slow permeability. Deep-rooted crops can be grown 
in areas where natural drainage is adequate or where a 
drainage system has been installed. Tile drainage can 
lower the water table if a suitable outlet is available. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. Because of 
the restricted permeability, the applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. The soil should be 
cultivated only within a narrow range of moisture 
content. It is too sticky when wet and too hard when 
dry. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

If this unit is used for homesite development, the 
main limitations are the slow permeability, the high 
shrink-swell potential, low strength, and the high water 
table. The slow permeability and the high water table 
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increase the possibility that septic tank absorption fields 
will not function properly. The slow permeability can be 
overcome by increasing the size of the absorption field. 
Properly designing foundations and footings and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling. 
Properly designing buildings and roads can offset the 
limited ability of the soil to support a load. A drainage 
system is needed if roads or building foundations are 
constructed. 

This map unit is in capability units Ilw-5 (MLRA-17), 
irrigated, and |Vw-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


122—Capay-Urban land complex, 0 to 2 percent 
slopes. This nearly level map unit is in interfan basins. 
Elevation is 30 to 200 feet. The average annual 
precipitation is about 10 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

This unit is 50 percent Capay clay and 35 percent 
Urban !and. The components of this unit occur as areas 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of El Solyo, 
Stomar, and Vernalis soils on the slightly higher parts of 
the landscape. Also included are small areas of soils 
that have been altered by construction activities and 
fine textured soils that have a perched water table at a 
depth of 48 inches. Included areas make up about 15 
percent of the total acreage. 

The Capay soil is very deep and moderately well 
drained. It formed in alluvium derived from mixed rock 
sources. Typically, the surface layer is grayish brown 
and dark grayish brown clay about 20 inches thick. The 
subsoil to a depth of 60 inches is grayish brown, dark 
grayish brown, and dark brown clay. In some areas the 
surface layer is silty clay. 

Permeability is slow in the Capay soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Depth to the water table is more than 6 feet. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.1 inch per hour. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
structures. The soil material under the impervious 
surface is similar to that of the Capay soil. 

Most areas of this unit are used for urban 
development. A few areas are used for irrigated crops 
or orchards. 

Where the Capay soil is used for urban development, 
the main limitations are the slow permeability, low 
strength, and the high shrink-swell potential. On sites 
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for septic tank absorption fields, the slow permeability 
can be overcome by increasing the size of the 
absorption field. Community sewage systems may be 
needed because seepage from onsite sewage disposal 
systems can result in the contamination of water 
supplies. Properly designing buildings and roads can 
offset the limited ability of the soil to support a load. 
Properly designing foundations and footings and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling. 

The Capay soil is suited to irrigated row, field, and 
orchard crops. The main limitation is the slow 
permeability. Because of the restricted permeability, 
water applications should be regulated so that the water 
does not stand on the surface and damage the crops. 
The soil should be cultivated only within a narrow range 
of moisture content. It is too sticky when wet and too 
hard when dry. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and increases the rate of 
water intake. 

The Capay soil is in capability units Ils-S (MLRA-17), 
irrigated, and IVs-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. The Urban land is not assigned 
a capability classification or a vegetative soil group. 


123—Carbona clay loam, 2 to 8 percent slopes. 
This very deep, well drained, gently sloping and 
moderately sloping soil is on uplifted, dissected 
terraces. It formed in alluvium derived from mixed rock 
sources. The vegetation in areas that have not been 
cultivated is mainly annual grasses and forbs. Elevation 
is 150 to 500 feet. The average annual precipitation is 9 
to 13 inches, the average annual air temperature is 
about 61 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the upper 6 inches of the surface layer is 
dark gray clay loam. The lower 19 inches is dark 
grayish brown clay. The upper 11 inches of the subsoil 
is pale brown clay loam. The lower part to a depth of 62 
inches is light yellowish brown clay loam. The soil is 
calcareous between depths of 25 and 60 inches. In 
some areas the surface layer is clay, gravelly clay, or 
gravelly clay loam. 

Included in this unit are small areas of Capay and El 
Solyo soils in the slightly lower landscape positions. 
Also included, on the slightly higher parts of the 
landscape, are small areas of Carbona and Pleito soils 
that have slopes of 8 to 15 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability is slow in the Carbona soil. Available 
water capacity is high. The shrink-swell potential also is 
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high. The effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 0.5 
inch per hour. 

Most areas of this unit are used for livestock grazing. 
A few areas are used for dryland grain crops. If 
irrigation water is available, the unit can be used for 
irrigated crops. 

Where this unit is used for livestock grazing, general 
management considerations include the clay loam 
surface layer. The characteristic plant community is 
mainly soft chess, filaree, and wild oat. Trampling of the 
clay loam surface layer by livestock when the soil is too 
wet reduces productivity and increases the runoff rate. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Where this unit is used for irrigated row, field, or 
orchard crops, the main limitation is the slow 
permeability. General management considerations 
include the hazard of erosion. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The soil should be cultivated only 
within a narrow range of moisture content. It is too 
sticky when wet and too hard when dry. Sprinkler and 
drip irrigation systems are suitable. They permit an 
even, controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. All 
tillage should be on the contour or across the slopes. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability units Ile-S (MLRA-17), 
irrigated, and IVe-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


124—Carbona-Orognen complex, 15 to 30 percent 
slopes. These moderately steep soils are on uplifted, 
dissected terraces. The native vegetation is mainly 
annual grasses and forbs. Elevation is 400 to 1,300 
feet. The average annual precipitation is 9 to 13 inches, 
the average annual air temperature is about 61 degrees 
F, and the average frost-free period is about 270 days. 

This unit is 45 percent Carbona clay loam and 40 
percent Orognen gravelly clay loam. The components of 
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this unit occur as areas so intricately intermingled that it 
was not practical to map them separately at the scale 
used. 

Included in this unit are small areas of Calla soils in 
landscape positions similar to those of the Carbona and 
Orognen soils and small areas of soils that are very 
deep, are very gravelly and medium textured, have 
accumulations of cobbles and stones on the surface, 
and are in dissected drainageways. Also included are 
small areas of Carbona and Orognen soils that have 
slopes of 8 to 15 percent or 30 to 50 percent. The 
areas where slopes are 8 to 15 percent are on toe 
slopes, and the areas where slopes are 30 to 50 
percent are on the slightly higher parts of the 
landscape. Included areas make up about 15 percent of 
the total acreage. 

The Carbona soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the upper 6 inches of the surface layer is dark 
gray clay loam. The lower 19 inches is dark grayish 
brown clay. The upper 11 inches of the subsoil is pale 
brown clay loam. The lower part to a depth of 62 inches 
is light yellowish brown clay loam. In some areas the 
surface layer is gravelly clay loam. 

Permeability is slow in the Carbona soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is 
moderate or severe. 

The Orognen soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is brown gravelly clay foam 
about 11 inches thick. The upper 19 inches of the 
subsoil is reddish brown gravelly clay. The lower part to 
a depth of 60 inches is brown and strong brown clay. In 
some areas the surface layer is gravelly loam. 

Permeability is very slow in the Orognen soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the clay loam surface layer and the hazard of erosion. 
The characteristic plant community is mainly soft chess, 
filaree, and wild oat. Trampling of the clay loam surface 
tayer by livestock when the soils are too wet reduces 
productivity and increases the runoff rate. Grazing 
should be controlled so that desirable vegetation, such 
as soft chess, is maintained and enough vegetation is 
left standing to protect the soils from erosion. 

This map unit is in capability unit \Ve-1 (MLRA-17), 
nonirrigated. The Carbona soil is in vegetative soil 
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group C, and the Orognen soil is in vegetative soil 
group D. 


125—Carbona-Orognen complex, 30 to 50 percent 
slopes. These steep soils are on uplifted, dissected 
terraces. The native vegetation is mainly annual 
grasses and forbs. Elevation is 400 to 1,300 feet. The 
average annual precipitation is 9 to 13 inches, the 
average annual air temperature is about 61 degrees F, 
and the average frost-free period is about 270 days. 

This unit is 45 percent Carbona clay loam and 40 
percent Orognen gravelly clay loam. The components of 
this unit occur as areas so intricately intermingled that it 
was not practical to map them separately at the scale 
used. 

Included in this unit are small areas of Calla soils in 
landscape positions similar to those of the Carbona and 
Orognen soils and small areas of soils that are very 
deep, are very gravelly and medium textured, have 
accumulations of cobbles and stones on the surface, 
and are in dissected drainageways. Also included are 
small areas of Orognen and Carbona soils that have 
slopes of 50 to 65 percent or 15 to 30 percent. The 
areas where slopes are 50 to 65 percent are on the 
slightly higher parts of the landscape, and the areas 
where slopes are 15 to 30 percent are on the slightly 
lower paris. Included areas make up about 15 percent 
of the total acreage. 

The Carbona soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the upper 6 inches of the surface layer is dark 
gray clay loam. The lower 19 inches is dark grayish 
brown clay. The upper 11 inches of the subsoil is pale 
brown clay loam. The lower part to a depth of 62 inches 
is light yellowish brown clay loam. In some areas the 
surface layer is gravelly clay loam. 

Permeability is slow in the Carbona soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is 
severe. 

The Orognen soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is brown gravelly clay loam 
about 11 inches thick. The upper 19 inches of the 
subsoil is reddish brown gravelly clay. The lower part to 
a depth of 60 inches is brown and strong brown clay. in 
some areas the surface layer is gravelly loam. 

Permeability is very siow in the Orognen soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is severe. 
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This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the severe hazard of erosion. The characteristic piant 
community is mainly soft chess, filaree, and wild oat. 
Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. Loss of the surface layer results in a 
severe decrease in productivity and in the potential of 
the unit to produce plants suitable for grazing. 

This map unit is in capability subclass Vle 
(MLRA-17), nonirrigated. The Carbona soil is in 
vegetative soil group C, and the Orognen soil is in 
vegetative soil group D. 


126—Carbona complex, 15 to 50 percent slopes. 
These moderately steep and steep soils are on uplifted, 
dissected terraces. The native vegetation is mainly 
annual grasses and forbs. Elevation is 400 to 1,500 
feet. The average annual precipitation is 9 to 13 inches, 
the average annual air temperature is about 61 degrees 
F, and the average frost-free period is about 270 days. 

This unit is 45 percent Carbona clay loam and 40 
percent Carbona clay loam that has a bedrock 
substratum. The components of this unit occur as areas 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Wisflat soils in 
convex positions near the top of the slopes, exposed 
bedrock on ridges, and Arburua and San Timoteo soils 
on the slightly higher parts of the landscape. Also 
included are small areas of Carbona and Calla soils that 
have slopes of 8 to 15 percent or 50 to 65 percent. The 
areas where slopes are 8 to 15 percent are on toe 
slopes, and the areas where slopes are 50 to 65 
percent are in the slightly lower landscape positions. 
included areas make up about 15 percent of the total 
acreage. 

The Carbona soil that has no bedrock substratum is 
very deep and weil drained. It formed in alluvium 
derived from mixed rock sources. Typically, the upper 6 
inches of the surface layer is dark gray clay loam. The 
lower 19 inches is dark grayish brown clay. The upper 
11 inches of the subsoil is pale brown clay loam. The 
lower part to a depth of 62 inches is light yellowish 
brown clay loam. In some areas the surface layer is 
clay. 

Permeability is slow in the Carbona soil that has no 
bedrock substratum. Available water capacity is high. 
The shrink-swell potential also is high. The effective 
rooting depth is 60 inches or more. Runoff is rapid, and 
the hazard of water erosion is severe. 

The Carbona clay loam that has a bedrock 
substratum is deep and well drained. it formed in 
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alluvium derived from mixed rock sources. Typically, the 
surface layer is dark grayish brown and grayish brown 
clay loam about 19 inches thick. The subsoil extends to 
a depth of 57 inches. It is grayish brown clay loam. Soft 
sandstone is below a depth of 57 inches. In some areas 
the surface layer is clay. 

Permeability is slow in the Carbona soil that has a 
bedrock substratum. Available water capacity is high. 
The shrink-swell potential also is high. The effective 
rooting depth is limited by the bedrock at a depth of 40 
to 60 inches. Runoff is rapid, and the hazard of water 
erosion is severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the severe hazard of erosion. The characteristic plant 
community is mainly soft chess, filaree, and wild oat. 
Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. Loss of the surface layer results in a 
severe decrease in productivity and in the potential of 
the unit to produce plants suitable for grazing. 

This map unit is in capability subclass Vie 
(MLRA-17), nonirrigated. It is in vegetative soil group C. 


127—Chuloak coarse sandy loam, 0 to 2 percent 
slopes. This very deep, moderately well drained, nearly 
level soil is on low alluvial fans. It formed in alluvium 
derived from granitic rock sources. Mottles in the profile 
indicate a moderately well drained soil; however, 
drainage has been improved by reclamation projects. 
Elevation is 70 to 100 feet. The average annual 
precipitation is about 11 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 260 days. 

Typically, the surface layer is grayish brown coarse 
sandy loam about 19 inches thick. The subsoil is brown 
sandy clay loam about 25 inches thick. The upper 11 
inches of the substratum is pale brown, mottled fine 
sandy loam. The lower part to a depth of 64 inches is 
pale brown loamy coarse sand. In some areas the 
surface layer is loamy coarse sand. 

Included in this unit are small areas of Delhi, 
Manteca, Veritas, and Tinnin soils on the slightly higher 
parts of the landscape. Included areas make up about 
15 percent of the total acreage. 

Permeability is moderately slow in the Chuloak soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Depth to the water table is 
more than 6 feet, but water may be very briefly perched 
after periods of heavy rainfall or irrigation. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of waiter intake in irrigated areas is 1.5 inches per hour. 
The hazard of soil blowing is moderate. 
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Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development. 

This unit is well suited to irrigated row, field, and 
orchard crops. General management considerations 
include the hazard of soil blowing. Furrow, border, and 
sprinkler irrigation systems are suitable. When the wind 
velocity is high in spring, the hazard of soil blowing can 
be reduced by properly managing all crop residue and 
by minimizing tillage. 

If this unit is used for homesite development, the 
main limitation is the moderately slow permeability. On 
sites for septic tank absorption fields, the restricted 
permeability can be overcome by increasing the size of 
the absorption field. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit IVc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


128—Cogna fine sandy loam, 0 to 2 percent 
slopes, overwashed. This very deep, well drained, 
nearly level soil is on alluvial fans. It formed in alluvium 
derived from mixed rock sources. A few areas are 
dissected by intermittent sloughs that have been filled 
as a result of land leveling. Elevation is 70 to 150 feet. 
The average annua! precipitation is about 16 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the surface layer is brown fine sandy loam 
about 18 inches thick. Below this is a buried surface 
layer of dark grayish brown loam about 20 inches thick. 
The subsoil and the underlying material to a depth of 60 
inches are dark grayish brown loam and silt loam. In 
some areas the surface layer is loam or silt loam. 

Included in this unit are small areas of Archerdale 
soils in landscape positions similar to those of the 
Cogna soil and Columbia soils in the slightly lower 
positions. Also included are small areas of Cogna soils 
that have moderately coarse textured overwash layers 
up to 35 inches thick. Included areas make up about 15 
percent of the total acreage. 

Permeability is moderate in the Cogna soil. Available 
water capacity is high. The effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 1.5 inches per hour. The soil is subject to rare 
flooding, which occurs during years of abnormally high 
precipitation. 

Most areas are used for irrigated crops or orchards. 
A few areas are used for homesite development. This 
unit may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 
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This unit is well suited to irrigated row, field, and 
orchard crops. It has few limitations. Furrow, border, 
and sprinkler irrigation systems are suitable. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
maintains the rate of water intake. 

If this unit is used for homesite development, general 
management considerations include the hazard of rare 
flooding. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit |\Vc-1 (MLRA-17}, 
nonirrigated. It is in vegetative soit group A. 


129—Cogna loam, 0 to 2 percent slopes. This very 
deep, well drained, nearly level soil is on low fan 
terraces. It formed in alluvium derived from mixed rock 
sources. A few areas are dissected by intermittent 
sloughs that have been filled as a result of land 
leveling. Elevation is 40 to 130 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is dark grayish brown and 
dark brown loam about 25 inches thick. The subsoil and 
the underlying material to a depth of 64 inches are 
brown clay loam and pale brown and brown loam. In 
some areas the surface layer is clay loam or silt loam. 

Included in this unit are smail areas of Archerdale, 
Boggiano, and Vignolo soils in landscape positions 
similar to those of the Cogna soil. Also included are 
small areas of Columbia soils in the slightly lower 
positions. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderate in the Cogna soil. Available 
water capacity is high. The effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 1.0 inch per hour. The soil is subject to rare 
flooding, which occurs during years of abnormally high 
precipitation. 

Most areas are used for irrigated crops or orchards. 
A few areas are used for homesite development. This 
unit may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is well suited to irrigated row, field, and 
orchard crops. It has few limitations. Furrow, border, 
and sprinkler irrigation systems are suitable. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

li this unit is used for homesite development, general 
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management considerations include the hazard of rare 
flooding. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit IVc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


130—Columbia fine sandy loam, drained, 0 to 2 
percent slopes. This very deep, somewhat poorly 
drained, nearly level soil is on flood plains. It formed in 
alluvium derived from mixed rock sources. Mottles in 
the profile indicate a somewhat poorly drained soil; 
however, drainage has been improved by levees and 
reclamation projects. Elevation is sea level to 100 feet. 
The average annual precipitation is about 14 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 12 inches thick. The underlying material to a 
depth of 60 inches is stratified light gray, brown, pale 
brown, and yellowish brown, mottled silt loam, fine 
sandy loam, and loamy fine sand. in some areas the 
surface layer is loam. 

Included in this unit are small areas of Dello, Egbert, 
Grangeville, Guard, and Merritt soils in landscape 
positions similar to those of the Columbia soil and 
Cogna soils on the slightly higher parts of the 
landscape. Also included are small areas of Columbia 
soils that have moderately fine textured overwash. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately rapid in the Columbia soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. The water table has 
been lowered to a depth of 6 feet or more through 
drainage systems, but water may be perched above the 
stratified substratum after periods of heavy rainfall or 
irrigation. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 1.6 inches per hour. The hazard of soil blowing 
is slight. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. It has few limitations. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Furrow, border, and sprinkler 
irrigation systems are suitable. Careful applications of 
irrigation water are needed to prevent the buildup of a 
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high water table. Maintaining crop residue on or near 
the surface helps to prevent excessive runoff, reduces 
the hazard of soil blowing, and helps to maintain the 
rate of water intake and the organic matter content. 

If this unit is used for homesite development, general 
management considerations include the hazard of rare 
flooding. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units Ils-2 (MLRA-17), 
irrigated, and lVs-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


131—Columbia fine sandy loam, partially drained, 
0 to 2 percent slopes, occasionally flooded. This very 
deep, somewhat poorly drained, nearly level soil is on 
flood plains. It formed in alluvium derived from mixed 
rock sources. Mottles in the profile indicate a somewhat 
poorly drained soil; however, drainage has been 
improved by reclamation projects. Elevation is 10 to 30 
feet. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 12 inches thick. The underlying material to a 
depth of 60 inches is stratified light brownish gray and 
brown, mottled sandy loam and fine sandy loam. In 
some areas the surface layer is loam or silty clay loam. 

Included in this unit are small areas of Dello, 
Grangeville, and Merritt soils in landscape positions 
similar to those of the Columbia soil. Also included are 
small areas of Columbia soils that have a surface layer 
of sand or a buried substratum of fine textured material 
below a depth of 30 inches. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately rapid in the Columbia soil. 
Available water capacity is moderate. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that has 
been lowered to a depth of 3 to 5 feet through drainage 
systems that require continual maintenance. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 1.5 inches per hour. 
The hazard of soil blowing is slight. The soil is Subject 
to occasional, brief or long periods of flooding from 
December through April. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. The main limitation is the high water 
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table, The occasional flooding is a hazard. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Tile drainage can lower the water 
table if a suitable outlet is available. Most climatically 
adapted crops can be grown if the soil is protected from 
flooding late in spring and if a drainage system is 
installed. The risk of flooding can be reduced by levees 
and diversions. Furrow, border, and sprinkler irrigation 
systems are suitable. Maintaining crop residue on or 
near the surface helps to prevent excessive runoff, 
reduces the hazard of soil blowing, and helps to 
maintain the rate of water intake and the organic matter 
content. 

If this unit is used for homesite development, the 
main limitation is the high water table. The occasional 
flooding is a hazard. The high water table increases the 
possibility that septic tank absorption fields will not 
function properly. A drainage system is needed if roads 
or building foundations are constructed. Dikes and 
channels that have outlets for floodwater can be used to 
protect buildings and onsite sewage disposal systems 
from flooding. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


132—Columbia fine sandy loam, channeled, 
partially drained, 0 to 2 percent slopes, frequently 
flooded. This very deep, somewhat poorly drained, 
nearly level soil is on flood plains. It formed in alluvium 
derived from mixed rock sources. The landscape is 
channeled by intermittent drainageways. Mottles in the 
profile indicate a somewhat poorly drained soil; 
however, drainage has been improved by reclamation 
projects. Elevation is 10 to 55 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 12 inches thick. The underlying material to a 
depth of 60 inches is stratified light gray, brown, 
yellowish brown, and light brownish gray, mottled silt 
loam, fine sandy loam, and sand. In some areas the 
surface layer is loam. 

Included in this unit are smali areas of Dello and 
Merritt soils in landscape positions similar to those of 
the Columbia soil. Also included are small areas of soils 
that have a surface layer of sand or a buried 
substratum of moderately fine textured or fine textured 
material below a depth of 30 inches. Included areas 
make up about 15 percent of the total acreage. 

Permeability is moderately rapid in the Columbia soil. 
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Available water capacity is moderate. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table at a depth 
of 3 to 5 feet. Runoff is slow, and the hazard of water 
erosion is moderate. The rate of water intake in 
irrigated areas is 1.5 inches per hour. The hazard of 
soil blowing is slight. The soil is subject to frequent, 
brief or long periods of flooding from December through 
April. Channeling and deposition are common along 
streambanks. 

Most areas are used for recreational development or 
wildlife habitat. A few areas have been converted to 
irrigated cropland. This unit may provide wetland 
functions and values. These should be considered in 
plans for enhancement of wildlife habitat or land use 
conversion. 

Where this unit is used for recreational development, 
general management considerations include the 
hazards of flooding and soil blowing. Protection from 
flooding is needed. A drainage system is needed in 
areas used for paths and trails. Areas used for 
recreation can be protected from soil blowing and dust 
by a good plant cover, 

Where this unit is used for irrigated row or field 
crops, the main limitation is the high water table. 
General management considerations include the hazard 
of frequent flooding and the channeled landscape. 
Areas adjacent to levees are subject to lateral seepage 
in wet years when the water level is high. Careful 
applications of irrigation water are needed to prevent 
the buildup of a high water table. Tile drainage can 
lower the water table if a suitable outlet is available. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Most climatically adapted crops can be grown 
if the soil is protected from flooding late in spring and 
early in summer and if a drainage system is installed. 
The channeled landscape may require deep cuts that 
will expose the stratified substratum. Maintaining crop 
residue on or near the surface helps to prevent 
excessive runoff, reduces the hazard of soil blowing, 
and helps to maintain the rate of water intake and the 
organic matter content. 

This map unit is in capability units II}w-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


133—Columbia fine sandy loam, clayey 
substratum, partially drained, 0 to 2 percent slopes. 
This very deep, somewhat poorly drained, nearly level 
soil is On flood plains. It formed in alluvium derived from 
mixed rock sources. Mottles in the profile indicate a 
somewhat poorly drained soil; however, drainage has 
been improved by levees and reclamation projects. 
Elevation is 10 to 20 feet. The average annual 
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precipitation is about 12 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is brown fine sandy loam 
about 20 inches thick. The upper 28 inches of the 
underlying material is grayish brown and light brownish 
gray, mottled fine sandy loam. The lower part to a depth 
of 60 inches is dark gray, mottled clay. In some areas 
the surface layer is loam. 

Included in this unit are small areas of Dello, 
Grangeville, and Merritt soils in landscape positions 
similar to those of the Columbia soil. Also included are 
small areas of Columbia soils that have coarse textured 
layers below the clayey substratum. Included areas 
make up about 15 percent of the total acreage. 

Permeability is moderately rapid in the upper part of 
the Columbia soil and slow in the clayey substratum. 
Available water capacity is moderate. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that has 
been lowered to a depth of 3 to 5 feet through drainage 
systems that require continual maintenance. The 
effective rooting depth also is limited by the clayey 
substratum at a depth of 40 to 60 inches. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 1.5 inches per hour. 
The hazard of soil blowing is slight. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the high water table and the 
clayey substratum. Areas adjacent to levees are subject 
to lateral seepage in wet years when the water level is 
high. Careful applications of irrigation water are needed 
to prevent the buildup of a high water table. Tile 
drainage can lower the water table if a suitable outlet is 
available. Furrow, border, and sprinkler irrigation 
systems are suitable, Maintaining crop residue on or 
near the surface helps to prevent excessive runoff, 
reduces the hazard of soil blowing, and helps to 
maintain the rate of water intake and the organic maiter 
content. 

If this unit is used for homesite development, the 
main limitations are the clayey substratum and the high 
water table. The rare flooding is a hazard. Septic tank 
absorption fields do not function properly during rainy 
periods because of wetness and slow permeability in 
the substratum. A drainage system is needed if roads or 
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building foundations are constructed. Houses, roads, 
and streets should be constructed above expected flood 
levels. 

This map unit is in capability units Ilw-3 (MLRA-17), 
irrigated, and [Vw-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


134—Cometa sandy loam, 2 to 5 percent slopes. 
This moderately well drained, undulating soil is on low, 
dissected terraces. It is moderately deep to dense, 
weakly cemented sediments. It formed in old alluvium 
derived from granitic rock sources. The vegetation in 
areas that have not been cultivated is mainly annual 
grasses and forbs. Elevation is 100 to 300 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 260 days. 

Typically, the surface layer is brown sandy loam 
about 22 inches thick. The upper part of the subsoil is a 
claypan of brown sandy clay about 14 inches thick. The 
lower part to a depth of 60 inches is brown, dense, 
weakly cemented sandy loam and sandy clay loam. In 
some areas the surface layer is coarse sandy loam. 

Included in this unit are small areas of Montpellier 
soils in landscape positions similar to those of the 
Cometa soil and Redding soils on the slightly higher 
parts of the landscape. Also included are small areas of 
Rocklin and San Joaquin soils in the slightly lower 
landscape positions and Cometa soils that have slopes 
of 0 to 2 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability is very slow in the Cometa soil. 
Available water capacity is moderate. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the dense, weakly cemented sediments at a depth of 
24 to 40 inches. Roots are restricted to cracks and the 
faces of peds in the claypan, which is at a depth of 17 
to 25 inches. Depth to the water table is more than 6 
feet, but water may be briefly perched above the 
claypan or underlying sediments after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 1.5 inches per hour. 

Most areas are used for livestock grazing or for 
dryland grain crops. A few areas are used for irrigated 
orchards or vineyards or for homesite development. 
This unit may provide wetland functions and values. 
These should be considered in plans for enhancement 
of wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, 
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ripgut brome, wild oat, and filaree. Grazing should be 
delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Limiting tillage during seedbed preparation and 
during the application of weed-control measures helps 
to prevent excessive runoff and erosion. Leaving crop 
residue on or near the surface helps to conserve 
moisture, maintain tilth, and control erosion, 

This unit is suited to irrigated orchard and vineyard 
crops. The main limitations are depth to the claypan 
and depth to the dense, weakly cemented sediments. 
General management considerations include the hazard 
of erosion. The claypan and the dense, weakly 
cemented sediments limit the suitability for deep-rooted 
crops. Where feasible, deep ripping of these restrictive 
layers helps to overcome these limitations. A tillage pan 
forms easily if the soil is tilled when wet. Chiseling or 
subsoiling breaks up the pan. All tillage should be on 
the contour or across the slope. If the soil is plowed in 
fall, runoff and erosion can be controlled by applying 
fertilizer and seeding a cover crop. Sprinkler and drip 
irrigation systems are suitable. They permit an even, 
controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and maintains the rate of water intake. 

If this unit is used for homesite development, the 
main limitations are depth to the claypan or to dense, 
weakly cemented sediments; the high shrink-swell 
potential; the very slow permeability; and low strength. 
General management considerations include the hazard 
of erosion. Cuts needed to provide essentially level 
building sites can expose the claypan or dense subsoil. 
Properly designing foundations and footings and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling. On 
sites for septic tank absorption fields, the very slow 
permeability can be overcome by increasing the size of 
the absorption field. Properly designing buildings and 
roads can offset the limited ability of the soil to support 
a load. Excavation for roads and buildings increases the 
hazard of erosion. 

This map unit is in capability units llie-3 (MLRA-17}, 
irrigated, and !Ve-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group D. 
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135—Corning-Redding complex, 2 to 8 percent 
slopes. These undulating and gently rolling soils are on 
the convex side slopes of terraces, commonly on the 
upper part of the slopes. The native vegetation is 
mainly annual grasses and forbs. Elevation is 140 to 
270 feet. The average annual precipitation is about 17 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

This unit is 45 percent Corning gravelly loam and 40 
percent Redding gravelly loam. The components of this 
unit occur as areas so intricately intermingled that it 
was not practical to map them separately at the scale 
used. 

Included in this unit are small areas of Redding soils 
that have slopes of 0 to 2 percent and are on toe 
slopes, Yellowlark soils in the slightly lower landscape 
positions, and gravelly soils that have a claypan and a 
hardpan at a depth of 40 to 60 inches. The gravelly 
soils are in landscape positions similar to those of the 
dominant Corning and Redding soils. Also included are 
Corning and Redding soils that have slopes of 8 to 20 
percent and small areas of soils that are similar to the 
Corning soil but are underlain by consolidated 
sediments at a depth of 30 to 60 inches. Included areas 
make up about 15 percent of the total acreage. 

The Corning soil is very deep and moderately well 
drained. It formed in weakly consolidated alluvium 
derived from mixed but dominantly granitic rock 
sources. Typically, the surface layer is light brown, 
yellowish red, and light brown gravelly loam about 21 
inches thick. The upper 15 inches of the subsoil is a 
claypan of reddish brown and yellowish red clay. The 
lower part to a depth of 60 inches is reddish yellow and 
light brown clay loam and loam. In some areas the 
surface layer is loam, sandy loam, or cobbly loam. 

Permeability is very slow in the Corning soil. 
Available water capacity is moderate. The shrink-swell 
potential is high. The effective rooting depth is 60 
inches or more, but roots are restricted to cracks and 
the faces of peds in the claypan, which is at a depth of 
20 to 40 inches. Water is very briefly perched above the 
Claypan after periods of heavy rainfall or irrigation. 
Runoff is slow or medium, and the hazard of water 
erosion is slight or moderate. The rate of water intake in 
irrigated areas is 1.5 inches per hour. 

The Redding soil is moderately deep to a hardpan 
and is moderately well drained. It formed in weakly 
consolidated alluvium derived from mixed but 
dominanily granitic rock sources. Typically, the surface 
layer is reddish yellow gravelly loam about 4 inches 
thick. The next 11 inches also is reddish yellow gravelly 
loam. The upper 10 inches of the subsoil is a claypan of 
reddish brown clay and clay loam. The lower part toa 
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depth of 60 inches is a pink and reddish yellow, 
indurated hardpan. In some areas the surface layer is 
loam, gravelly sandy loam, or cobbly loam. 

Permeability is very slow in the Redding soil. 
Available water capacity is very low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Water 
is very briefly perched above the claypan and hardpan 
after periods of heavy rainfall or irrigation. Runoff is 
slow or medium, and the hazard of water erosion is 
slight or moderate. The rate of water intake in irrigated 
areas is 1.5 inches per hour. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated vineyards. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the very low 
available water capacity in the Redding soil and 
saturated soil conditions in concave areas following 
rainy periods. The characteristic plant community is 
mainly soft chess, ripgut brome, wild oat, and filaree. 
The very low available water capacity limits the 
production of desirable forage plants. Grazing should be 
delayed until the soils are firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. 

Where this unit is used for irrigated vineyard crops, 
the main limitations are depth to the claypan and the 
very low available water capacity. The Redding soil also 
is limited by depth to the hardpan. General 
management considerations include the hazard of 
erosion. Subsoiling increases the effective rooting depth 
of the Corning soil. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
Because these soils are droughty, applications of 
irrigation water should be light and frequent. All tillage 
should be on the contour or across the slope. If the 
soils are plowed in the fall, runoff and erosion can be 
controlled by applying fertilizer and seeding a cover 
crop. Sprinkler and drip irrigation systems are suitable. 
They permit an even, controlled application of water, 
help to prevent excessive runoff, and minimize the risk 
of erosion. Returning crop residue to the soils or 
regularly adding other organic material improves fertility, 
minimizes crusting, and maintains the rate of water 
intake. 

This map unit is in capability unit Ve-3 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 
D. 
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136—Corning-Redding complex, 8 to 15 percent 
slopes. These rolling soils are on the convex side 
slopes of terraces. Cobbles cover 3 to 15 percent of the 
surface. The native vegetation is mainly annual grasses 
and forbs. Elevation is 130 to 290 feet. The average 
annual precipitation is about 17 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

This unit is 45 percent Corning cobbly loam and 40 
percent Redding cobbly loam. The components of this 
unit occur as areas so intricately intermingled that it 
was not practical to map them separately at the scale 
used. 

Included in this unit are small areas of Redding soils 
that have slopes of 0 to 5 percent and are on toe 
slopes, Yellowlark soils in the slightly lower landscape 
positions, and claypan soils that have a gravelly surface 
layer and have a hardpan at a depth of 40 to 60 inches. 
The claypan soils are in landscape positions similar to 
those of the dominant Corning and Redding soils. Also 
included are small areas of soils that are similar to the 
Corning soil but are underlain by consolidated 
sediments at a depth of 30 to 60 inches or have a 
claypan at a depth of 20 to 40 inches and small areas 
of Corning and Redding soils that have slopes of 15 to 
20 percent. The steeper Corning and Redding soils are 
on the slightly higher parts of the landscape. Included 
areas make up about 15 percent of the total acreage. 

The Corning soil is very deep and moderately well 
drained. It formed in weakly consolidated alluvium 
derived from mixed but dominantly granitic rock 
sources. Typically, the surface layer is light brown, 
yellowish red, and light brown cobbly loam about 12 
inches thick. The upper 13 inches of the subsoil is a 
claypan of reddish brown and yellowish red clay. The 
lower part to a depth of 67 inches is reddish yellow and 
light brown clay loam and loam. In some areas the 
surface layer is gravelly loam or gravelly sandy loam. 

Permeability is very slow in the Corning soil. 
Available water capacity is moderate. The shrink-swell 
potential is high. The effective rooting depth is 60 
inches or more, but roots are restricted to cracks and 
the faces of peds in the claypan, which is at a depth of 
10 to 20 inches. Water is very briefly perched above the 
claypan after periods of heavy rainfall or irrigation. 
Runoff is medium or rapid, and the hazard of water 
erosion is moderate. The rate of water intake in 
irrigated areas is 1.5 inches per hour. 

The Redding soil is moderately deep to a hardpan 
and is moderately well drained. It formed in weakly 
consolidated alluvium derived from mixed but 
dominantly granitic rock sources. Typically, the surface 
layer is reddish yellow cobbly loam about 4 inches 
thick. The next 11 inches is reddish yellow and 
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yellowish red gravelly loam. The upper 10 inches of the 
subsoil is a claypan of reddish brown clay and clay 
loam. The lower part to a depth of 60 inches is a pink 
and reddish yellow, indurated hardpan. In some areas 
the surface layer is gravelly sandy loam or gravelly 
loam. 

Permeability is very slow in the Redding soil. 
Available water capacity is very low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Depth 
to the water table is more than 6 feet. Runoff is medium 
or rapid, and the hazard of water erosion is moderate. 
The rate of water intake in irrigated areas is 1.5 inches 
per hour. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated vineyards. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the very low 
available water capacity in the Redding soil and the 
hazard of erosion. The characteristic plant community is 
mainly soft chess, ripgut brome, wild oat, and filaree. 
The very low available water capacity limits the 
production of desirable forage plants. Grazing should be 
controlled so that desirable vegetation, such as soft 
chess, is maintained and enough vegetation is left 
standing to protect the soils from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the-potential of the unit to produce 
plants suitable for grazing. 

Where this unit is used for irrigated vineyard crops, 
the main limitations are depth to the claypan, the slope, 
the cobbles on the surface, and the very low available 
water capacity. The Redding soil also is limited by 
depth to the hardpan. General management 
considerations include the hazard of erosion. Subsoiling 
increases the effective rooting depth of the Corning soil. 
The hardpan limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive tayer can 
help to overcome this limitation. All tillage should be on 
the contour or across the slope. If the soils are plowed 
in the fall, runoff and erosion can be controlled by 
applying fertilizer and seeding a cover crop. Annual 
Cultivation should be avoided on the steeper slopes. 
The cobbles on the surface cause rapid wear of tillage 
equipment. Because the Redding soil is droughty, 
applications of irrigation water should be light and 
frequent. Sprinkler and drip irrigation systems are 
suitable. They permit an even, controlled application of 
water, help to prevent excessive runoff, and minimize 
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the risk of erosion. Returning crop residue to the soils 
or regularly adding other organic material improves 
fertility, minimizes crusting, and maintains the rate of 
waiter intake. 

This map unit is in capability unit \Ve-3 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 
D. 


137—Cortina gravelly sandy loam, 0 to 5 percent 
slopes. This very deep, somewhat excessively drained, 
nearly level and gently sloping soil is on alluvial fans. It 
formed in alluvium derived from mixed rock sources. 
The vegetation in areas that have not been cultivated is 
mainly annual grasses and forbs. Elevation is 100 to 
400 feet. The average annual precipitation is about 10 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is brown gravelly sandy 
loam about 18 inches thick. The underlying material to a 
depth of 60 inches is pale brown, stratified very gravelly 
sandy loam and very gravelly loamy sand. In some 
areas the surface layer is gravelly loam or gravelly clay 
loam. 

Included in this unit are smail areas of Cortina soils 
that have slopes of 5 to 8 percent and Vernalis and 
Zacharias soils on the slightly higher parts of the 
landscape. Also included are areas of Xerofluvents and 
Xerorthents in the slightly lower landscape positions. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately rapid in the Cortina soil. 
Available water capacity is low. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. 

Most areas of this unit are used for livestock grazing. 
A few areas are used for irrigated crops or for dryland 
grain crops. 

Where this unit is used for livestock grazing, general 
management considerations include the low available 
water capacity. The characteristic plant community is 
mainly red brome, soft chess, and filaree. The low 
available water capacity limits the production of 
desirable forage plants. 

Where this unit is used for dryland grain crops, the 
main limitations are low rainfall during the growing 
season and the low available water capacity. General 
management considerations include the hazard of 
erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes smail grain and summer 
fallow. The high content of gravel in this soil reduces 
the amount of moisture available for plant growth. 
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Coarse fragments on the surface cause rapid wear of 
tillage equipment. All tillage should be on the contour or 
across the slope. Leaving crop residue on or near the 
surface helps to conserve moisture, maintain tilth, and 
control erosion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the high content of 
gravel and the low available water capacity. General 
management considerations include the hazard of 
erosion. The high content of gravel reduces the amount 
of moisture available for plant growth. Coarse fragments 
on the surface cause rapid wear of tillage equipment. 
Because the soil is droughty, applications of irrigation 
water should be light and frequent. The water should be 
applied in amounts sufficient to wet the root zone but 
small enough to minimize the leaching of plant 
nutrients. Sprinkler and drip irrigation systems are 
suitable. They permit an even, controlled application of 
water, help to prevent excessive runoff, and minimize 
the risk of erosion. All tillage should be on the contour 
or across the slope. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and maintains the rate of 
water intake. 

This map unit is in capability units IIls-4 (MLRA-17), 
irrigated, and |Vs-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


138—-Cosumnes silty clay loam, drained, 0 to 2 
percent slopes. This very deep, somewhat poorly 
drained, nearly level soil is on low flood plains. It 
formed in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a somewhat poorly 
drained soil; however, drainage has been improved by 
levees and reclamation projects. Elevation is 5 to 25 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is pale brown silty clay 
loam about 7 inches thick. The upper 14 inches of the 
underlying material is pale brown, mottled silty clay 
loam. The next 26 inches is grayish brown, mottled 
clay. The lower part to a depth of 63 inches is brown 
and pale brown, mottled clay. In some areas the 
surface layer is silt loam. 

Included in this unit are small areas of Columbia and 
Sailboat soils and small areas of Cosumnes soils that 
have a water table below a depth of 48 inches. Also 
included are small areas of fine textured soils that have 
a hardpan below a depth of 48 inches. All of the 
included soils are in landscape positions similar to the 
dominant Cosumnes soil. Included areas make up 
about 15 percent of the total acreage. 
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Permeability is slow in the Cosumnes soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Depth to the water table is more than 6 feet, but water 
may be briefly perched above the substratum after 
periods of heavy rainfall or irrigation. Runoff is very 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.3 inch per hour. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture. This unit may provide 
wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is the slow permeability. Because of 
the restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Furrow, border, and 
sprinkler irrigation systems are suitable. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

This map unit is in capability units Ils-5 (MLRA-17), 
irrigated, and IVs-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


139—Cosumnes silty clay loam, drained, 0 to 2 
percent slopes, occasionally flooded. This very deep, 
somewhat poorly drained, nearly level soil is on low 
flood plains. It formed in alluvium derived from mixed 
rock sources. Motiles in the profile indicate a somewhat 
poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 5 to 25 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is pale brown silty clay 
loam about 7 inches thick. The upper 14 inches of the 
underlying material is pale brown, mottled silty clay 
loam. The next 26 inches is grayish brown, mottled 
clay. The lower part to a depth of 63 inches is brown 
and pale brown, mottied clay. In some areas the 
suriace layer is silt loam. 

Included in this unit are small areas of Columbia and 
Sailboat soils, areas of Cosumnes soils that have a 
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water table below a depth of 48 inches, and small areas 
of fine textured soils that have a hardpan below a depth 
of 48 inches. All of these included soils are in 
landscape positions similar to those of the dominant 
Cosumnes soil. Also included are small areas of San 
Joaquin soils on the slightly higher terraces. Included 
areas make up about 15 percent of the total acreage. 

Permeability is slow in the Cosumnes soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Depth to the water table is more than 6 feet, but water 
may be briefly perched above the substratum after 
periods of heavy rainfall or irrigation. Runoff is very 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.3 inch per hour. 
The soil is subject to occasional, brief or long periods of 
flooding from December through April. 

Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture. This unit may provide 
wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is the slow permeability. The 
occasional flooding is a hazard. Because of the 
restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Furrow, border, and 
sprinkler irrigation systems are suitable, The risk of 
flooding can be reduced by levees and diversions. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This unit is suited to irrigated pasture. The occasional 
flooding is a hazard. It can impair the grazing system. 
Irrigation water can be applied by sprinkler and border 
methods. Leveling helps to ensure a uniform application 
of water. Proper stocking rates, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and protect the soil from 
compaction. 

This map unit is in capability units Ilw-5 (MLRA-17), 
irrigated, and IVw-5 (MLRA-17), nonirrigated. ft is in 
vegetative soil group C. 


140—Coyotecreek silt loam, 0 to 2 percent slopes, 
occasionally flooded. This very deep, well drained, 
nearly level soil is on high flood plains. It formed in 
alluvium derived from mixed rock sources. Elevation is 
80 to 165 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is dark brown silt loam 
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about 23 inches thick. The upper 13 inches of the 
underlying material is dark brown silt loam, The lower 
part to a depth of 69 inches is stratified, dark brown 
silty clay loam. In some areas the surface layer is loam. 

Included in this unit are small areas of Reiff soils on 
the slightly higher parts of the landscape, Sailboat soils 
on the slightly lower parts, and San Joaquin soils on the 
slightly higher terraces. Also included, in landscape 
positions similar to those of the Coyotecreek soil, are 
small areas of soils that are gravelly and moderately 
fine textured or that have moderately coarse textured 
overwash. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderately slow in the Coyotecreek 
soil. Available water capacity is very high. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.7 inch per hour. The soil is 
subject fo occasional, very brief or brief periods of 
flooding from December through April. 

Most areas are used for irrigated crops, orchards, or 
vineyards. This unit may provide wetland functions and 
values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The occasional flooding is a hazard. The risk of flooding 
can be reduced by levees and diversions. Furrow, 
border, and sprinkler irrigation systems are suitable. 
Reiurning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. it is in 
vegetative soil group A. 


141—Delhi fine sand, 0 to 5 percent slopes. This 
very deep, somewhat excessively drained, nearly level 
and gently sloping soil is on dunes. It formed in wind- 
modified alluvium derived from granitic rock sources. In 
most areas slopes originally were 2 to 7 percent prior to 
extensive land leveling. Elevation is 30 to 110 feet. The 
average annual precipitation is about 11 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 

Typically, the surface layer is brown fine sand about 
10 inches thick. The underlying material to a depth of 
60 inches is brown and yellowish brown fine sand. In 
some areas the surface layer is loamy sand or loamy 
coarse sand. 

Included in this unit are small areas of Tinnin and 
Veritas soils in the slightly lower landscape positions. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is rapid in the Delhi soil. Available water 
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capacity is low. The effective rooting depth is 60 inches 
or more. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 3.0 inches per hour. The hazard of soil blowing 
is very severe. 

Most areas of this unit are used for irrigated crops, 
orchards, or vineyards. A few areas are used for 
homesite development. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. The main limitation is the low available 
water capacity. General management considerations 
include the very severe hazard of soil blowing. The high 
percentage of sand in the soil reduces the amount of 
moisture available for plant growth. Because the soil is 
droughty, applications of irrigation water should be light 
and frequent. The water should be applied in amounts 
sufficient to wet the root zone but small enough to 
minimize the leaching of plant nutrients. Sprinkler and 
drip irrigation systems are suitable. They permit an 
even, controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. When the 
wind velocity is high in spring, the hazard of soil 
blowing can be reduced by properly managing all crop 
residue and by minimizing tillage. 

If this unit is used for homesite development, the 
main limitation is the rapid permeability in the 
substratum. Community sewage systems may be 
needed because seepage from onsite sewage disposal 
systems can result in the contamination of water 
supplies. 

This map unit is in capability units Ills-4 (MLRA-17), 
irrigated, and |Ve-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


142—Delhi loamy sand, 0 to 2 percent slopes. This 
very deep, somewhat excessively drained, nearly level 
soil is on dunes. It formed in wind-modified alluvium 
derived from granitic rock sources. Elevation is 25 to 
135 feet. The average annual precipitation is about 11 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is grayish brown and light 
brownish gray loamy sand about 16 inches thick. The 
upper 10 inches of the underlying material is grayish 
brown loamy sand. The lower part to a depth of 60 
inches is pale brown sand. In some areas the surface 
layer is loamy fine sand or fine sand. 

Included in this unit are small areas of Honcut, 
Tinnin, and Veritas soils in the slightly lower landscape 
positions. Also included, on the slightly higher parts of 
the landscape, are small areas of Delhi soils that have 
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slopes of 2 to 5 percent. Included areas make up about 
15 percent of the total acreage. 

Permeability is rapid in the Delhi soil. Available water 
capacity is low. The effective rooting depth is 60 inches 
or more. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 3.0 inches per hour. The hazard of soil blowing 
is severe. 

Most areas of this unit are used for irrigated crops, 
orchards, or vineyards. A few areas are used for 
homesite development. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. The main limitation is the low available 
water capacity. General management considerations 
include the severe hazard of soil blowing. The high 
percentage of sand in the soil reduces the amount of 
moisture available for plant growth. Because the soil is 
droughty, applications of irrigation water should be light 
and frequent. The water should be applied in amounts 
sufficient to wet the root zone but small enough to 
minimize the leaching of plant nutrients. Sprinkler and 
drip irrigation systems are suitable. They permit an 
even, controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. When the 
wind velocity is high in spring, the hazard of soil 
blowing can be reduced by properly managing all crop 
residue and by minimizing tillage. 

{f this unit is used for homesite development, the 
main limitation is the rapid permeability in the 
substratum. Community sewage systems may be 
needed because seepage from onsite sewage disposal 
systems can result in the contamination of water 
supplies. 

This map unit is in capability units Ills-4 (MLRA-17), 
irrigated, and IVe-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


143—Delhi-Urban land complex, 0 to 2 percent 
slopes. This nearly level map unit is on dunes. 
Elevation is 25 to 135 feet. The average annual 
precipitation is about 11 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

This unit is 50 percent Delhi loamy sand and 35 
percent Urban land. The components of this unit occur 
as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Honcut, 
Tinnin, and Veritas soils in the slightly lower landscape 
positions. Also included are small areas of soils that 
have been altered by construction activities. Included 
areas make up about 15 percent of the total acreage. 
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The Delhi soil is very deep and somewhat 
excessively drained. It formed in wind-modified alluvium 
derived from granitic rock sources. Typically, the 
surface layer is grayish brown and light brownish gray 
loamy sand about 16 inches thick. The upper 10 inches 
of the underlying material is grayish brown loamy sand. 
The lower part to a depth of 60 inches is pale brown 
sand. In some areas the surface layer is loamy fine 
sand or fine sand. 

Permeability is rapid in the Delhi soil. Available water 
capacity is low. The effective rooting depth is 60 inches 
or more. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 3.0 inches per hour. The hazard of soil blowing 
is severe. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
structures. The soil material under the impervious 
surface is similar to that of Delhi loamy sand. 

Most areas of this unit are used for urban 
development. A few areas are used for irrigated crops, 
orchards, or vineyards. 

Where the Delhi soil is used for urban development, 
the main limitation is the rapid permeability in the 
substratum. Community sewage systems are needed 
because seepage from onsite sewage disposal systems 
can result in the contamination of water supplies. 

The Delhi soil is suited to irrigated row, field, orchard, 
and vineyard crops. The main limitation is the low 
available water capacity. General management 
considerations include the severe hazard of soil 
blowing. The high percentage of sand in the soil 
reduces the amount of moisture available for plant 
growth. Because the soil is droughty, applications of 
irrigation water should be light and frequent. The water 
should be applied in amounts sufficient to wet the root 
zone but small enough to minimize the leaching of plant 
nutrients. Sprinkler and drip irrigation systems are 
suitable. They permit an even, controlled application of 
water, help to prevent excessive runoff, and minimize 
the risk of erosion. A tillage pan forms easily if the soil 
is tilled when wet. Chiseling or subsoiling breaks up the 
pan. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing tillage. 

The Delhi soil is in capability units Ills-4 (MLRA-17), 
irrigated, and IVe-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. The Urban land is not assigned 
a capability classification or a vegetative soil group. 


144—Dello sand, partially drained, 0 to 2 percent 
slopes, occasionally flooded. This very deep, very 
poorly drained, nearly level soil is on flood plains. It 
formed in alluvium derived from granitic rock sources. 
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Mottles in the profile indicate a very poorly drained soil: 
however, drainage has been improved by levees and 
reclamation projects. Elevation is sea level to 30 feet. 
The average annual precipitation is about 12 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the surface layer is pale brown, mottled 
sand about 20 inches thick. The underlying material to a 
depth of 60 inches is very pale brown, mottled sand. In 
some areas the surface layer is fine sandy loam. 

Included in this unit are small areas of Columbia soils 
in landscape positions similar to those of the Dello soil 
and Fluvaquents in the slightly lower positions. Also 
included are small areas of Deilo soils that have a 
stratified medium textured to fine textured substratum 
below a depth of 40 inches. Included areas make up 
about 15 percent of the total acreage. 

Permeability is rapid in the Dello soil. Available water 
capacity is low. The effective rooting depth of the crops 
commonly grown in the county is limited by an apparent 
water table that has been lowered to a depth of 3 to 4 
feet through drainage systems that require continual 
maintenance. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 4.0 inches per hour. The hazard of soil blowing 
is very severe. The soil is subject to occasional, long 
periods of flooding from November through March. 
Channeling and deposition are common along 
streambanks. 

Most areas are used for wildlife habitat or 
recreational development. A few areas are used for 
irrigated crops. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

Where this unit is used for recreational development, 
general management considerations include the hazard 
of occasional flooding and the very severe hazard of 
soil blowing. Protection from flooding is needed. A 
drainage system is needed in areas used for paths and 
trails. Areas used for recreation can be protected from 
soil blowing and dust by a good plant cover. 

Where this unit is used for irrigated row or field 
crops, the main limitations are the low available water 
capacity and the high water table. General management 
considerations include the hazard of occasional flooding 
and the very severe hazard of soil blowing. Because the 
soil is droughty, applications of irrigation water should 
be light and frequent. The water should be applied in 
amounts sufficient to wet the root zone but small 
enough to minimize the leaching of plant nutrients. Tile 
drainage can lower the water table if a suitable outlet is 
available. Most climatically adapted crops can be grown 
if the soil is protected from flooding late in spring and 
early in summer and if a drainage system is installed. 
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The risk of flooding can be reduced by levees and 
diversions. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing tillage. 

This map unit is in capability units IIlw-4 (MLRA-17), 
irrigated, and IVw-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


145—Dello loamy sand, drained, 0 to 2 percent 
slopes. This very deep, very poorly drained, nearly 
level soil is on flood plains. It formed in alluvium derived 
from granitic rock sources. Mottles in the profile indicate 
a very poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is sea level to 30 feet. The average annual precipitation 
is about 12 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the surface layer is light yellowish brown 
loamy sand about 7 inches thick. The underlying 
material to a depth of 60 inches is pale brown and light 
gray, mottled sand. In some areas the surface layer is 
sandy loam or loamy fine sand. 

Included in this unit are small areas of Columbia soils 
and small areas of Dello soils that have a stratified 
medium textured to fine textured substratum below a 
depth of 40 inches. Both of these included soils are in 
landscape positions similar to those of the dominant 
Dello soil. Also included, on the slightly higher parts of 
the landscape, are Egbert and Merritt soils and small 
areas of coarse textured soils that have a weakly 
cemented substratum below a depth of 36 inches. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is rapid in the Dello soil. Available water 
capacity is low. The effective rooting depth is more than 
60 inches. Drainage systems that require continual 
maintenance have been used to lower the apparent 
water table to a depth of 6 feet or more. Runoff is slow, 
and the hazard of water erosion is slight. The rate of 
water intake in irrigated areas is 3.0 inches per hour. 
The hazard of soil blowing is severe. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the low available water 
capacity and the high water table. General management 
considerations include the severe hazard of soil 
blowing. Because the soil is droughty, applications of 
irrigation water should be light and frequent. The water 
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should be applied in amounts sufficient to wet the root 
zone but small enough to minimize the leaching of plant 
nutrients. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. A 
drainage system may be needed. When the wind 
velocity is high in spring, the hazard of soil blowing can 
be reduced by properly managing all crop residue and 
by minimizing tillage. 

This map unit is in capability units |lw-4 (MLRA-17), 
irrigated, and I|Vw-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


146—Dello loamy sand, partially drained, 0 to 2 
percent slopes. This very deep, very poorly drained, 
nearly level soil is on flood plains and old slough 
remnants. It formed in alluvium derived from granitic 
rock sources. Mottles in the profile indicate a very 
poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 10 feet below sea level to 10 feet above. The 
average annual precipitation is about 14 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 

Typically, the surface layer is dark grayish brown and 
brown loamy sand about 10 inches thick. The 
underlying material to a depth of 60 inches is light 
brownish gray, mottled fine sand and sand. In some 
areas the surface layer is fine sandy loam. 

Included in this unit are small areas of Devries, 
Egbert, Grangeville, Merritt, and Piper soils on the 
slightly higher parts of the landscape. Also included are 
small areas of Shima, Valdez, and Venice soils on the 
slightly lower parts. Included areas make up about 15 
percent of the total acreage. 

Permeability is rapid in the Dello soil. Available water 
capacity is low. The effective rooting depth of the crops 
commonly grown in the county is limited by an apparent 
water table at a depth of 3 to 4 feet. Runoff is slow, and 
the hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 3.0 inches per hour. The 
hazard of soil blowing is severe. The soil is subject to 
rare flooding, which occurs during years of abnormally 
high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the low available water 
capacity and the high water table. General management 
considerations include the severe hazard of soil 
blowing. Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 
Because the soil is droughty, applications of irrigation 
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water shouid be tight and frequent. The water should be 
applied in amounts sufficient to wet the root zone but 
small enough to minimize the leaching of plant 
nutrients. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. Tile 
drainage can lower the water table if a suitable outlet is 
available. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing tillage. 

This map unit is in capability units IIlw-4 (MLRA-16), 
irrigated, and |Vw-4 (MLRA-16), nonirrigated. It is in 
vegetative soil group B. 


147—Dello sandy loam, clayey substratum, 
drained, 0 to 2 percent slopes. This very deep, very 
poorly drained, nearly level soil is on flood plains and 
old slough remnants. It formed in alluvium derived from 
granitic rock sources. Mottles in the profile indicate a 
very poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is sea level to 30 feet. The average annual precipitation 
iS about 12 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the surface layer is brown sandy loam 
about 16 inches thick. The underlying material is about 
27 inches of white, mottled sand and loamy sand. 
Below this to a depth of 60 inches is a buried surface 
layer of gray, mottled silty clay and light brownish gray, 
mottled clay loam. In some areas the surface layer is 
fine sandy loam or coarse sand. 

Included in this unit are small areas of Columbia soils 
in landscape positions similar to those of the Dello soil 
and Merritt and Egbert soils on the slightly higher parts 
of the landscape. Also included are small areas of Dello 
soils that have a moderately fine textured overwash. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is rapid in the upper part of the Dello 
soil and slow in the clayey substratum. Available water 
capacity is moderate. The effective rooting depth is 
limited by a clayey substratum at a depth of 40 to 60 
inches. Drainage systems that require continual 
maintenance have been used to lower the apparent 
water table to a depth of 5 feet or more, but water may 
be briefly perched above the clayey substratum after 
periods of heavy rainfall or irrigation. Runoff is slow, 
and the hazard of water erosion is slight. The rate of 
water intake in irrigated areas is 1.5 inches per hour. 
The hazard of soil blowing is moderate. The soil is 
Subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
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should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is Suited to irrigated row and field crops. 
The main limitations are the slowly permeable 
subsiratum and the high water table. General 
management considerations include the hazard of soil 
blowing. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. Tile 
drainage can lower the water table if a suitable outlet is 
available. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing tillage. 

This map unit is in capability units IIlw-3 (MLRA-17), 
irrigated, and |Vw-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


148—Dello clay loam, drained, 0 to 2 percent 
slopes, overwashed. This very deep, very poorly 
drained, nearly level soil is on flood plains. It formed in 
alluvium derived from granitic rock sources. Mottles in 
the profile indicate a very poorly drained soil; however, 
drainage has been improved by levees and reclamation 
projects. Elevation is sea level to 30 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is dark grayish brown clay 
loam about 12 inches thick. The underlying material to a 
depth of 60 inches is mottled sand and fine sand. In 
some areas the surface layer is loam, sandy clay loam, 
or silty clay loam. 

Included in this unit are small areas of Columbia soils 
in landscape positions similar to those of the Dello soil 
and Merritt and Egbert soils on the slightly higher parts 
of the landscape. Also included are small areas of Dello 
soils that have a stratified medium textured to fine 
textured substratum below a depth of 40 inches. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is rapid in the Dello soil. Available water 
capacity is low. The effective rooting depth is more than 
60 inches. Drainage systems that require continual 
maintenance have been used to lower the apparent 
water table to a depth of 5 to 6 feet. Runoff is slow, and 
the hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The 
hazard of soil blowing is slight. The soil is subject to 
rare flooding, which occurs during years of abnormally 
high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
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The main limitations are the low available water 
capacity and the high water table. Because the soil is 
droughty, applications of irrigation water should be light 
and frequent. The water should be applied in amounts 
sufficient to wet the root zone but smal! enough to 
minimize the leaching of plant nutrients. Careful 
applications of irrigation water are needed to prevent 
the buildup of a high water table. Tile drainage can 
lower the water table if a suitable outlet is available. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability units IIlw-4 (MLRA-17), 
irrigated, and \Vw-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


149—Devries sandy loam, drained, 0 to 2 percent 
slopes. This somewhat poorly drained, nearly level soil 
is on basin rims. It is moderately deep to a hardpan. It 
formed in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a somewhat poorly 
drained soil; however, drainage has been improved by 
levees and reclamation projects. Elevation is 5 feet 
below sea level to 35 feet above. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is grayish brown sandy 
loam about 13 inches thick. The upper part of the 
subsoil is light gray, mottled sandy loam about 15 
inches thick. The lower part to a depth of 80 inches is a 
light gray, indurated hardpan. In some areas the 
surface layer is fine sandy loam or foam. 

Included in this unit are small areas of Dello, Guard, 
and Rioblancho soils in the slightly lower landscape 
positions; Tujunga soils in old, leveled sloughs; and 
Acampo soils on the slightly higher parts of the 
landscape. Also included are a few areas where depth 
to a hardpan is as little as 15 inches, mainly where 
deep leveling cuts have been made. Included areas 
make up about 15 percent of the total acreage. 

Permeability is moderately rapid in the Devries soil. 
Available water capacity is low. The effective rooting 
depth is limited by the hardpan at a depth of 20 to 40 
inches. Drainage systems that require continual 
maintenance have been used to lower the apparent 
water table to a depth of 5 feet or more, but water may 
be perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 1.5 inches per hour. The hazard of 
soil blowing is moderate. The soil is subject to rare 
flooding, which occurs during years of abnormally high 
precipitation. 
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Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are depth to the hardpan and the 
low available water capacity. General management 
considerations include the hazard of soil blowing. The 
hardpan limits the suitability for deep-rooted plants. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. Because the soil is 
droughty, applications of irrigation water should be light 
and frequent. Careful applications are needed to 
prevent the buildup of a perched water table above the 
hardpan. A drainage system may be needed. Furrow, 
border, and sprinkler irrigation systems are suitable. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. When the 
wind velocity is high in spring, the hazard of soil 
blowing can be reduced by properly managing all crop 
residue and by minimizing tillage. 

This unit is suited to irrigated pasture. The main 
limitation is the low available water capacity. Because 
the soil is droughty, applications of irrigation water 
should be light and frequent. The water can be applied 
by sprinkler and border methods. Leveling helps to 
ensure a uniform application of water. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitation is depth to the hardpan. The rare 
flooding is a hazard. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Houses, roads, and 
streets should be constructed above expected flood 
levels. 

This map unit is in capability unit !Vw-8 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil 
group G. 


150—Dumps. This map unit occurs as smoothed or 
uneven accumulations of refuse that cannot support 
plants unless major reclamation measures are applied. 
It is in scattered areas throughout the county. 

Included in this unit are Pits and Xerorthents. 
Included areas make up about 10 percent of the total 
acreage. 

Soil properties, such as permeability, drainage, 
runoff, effective rooting depth, and available water 
capacity, vary from one area to another. This unit is 
poorly suited to most land uses. 
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This map unit is not assigned a capability 
classification or a vegetative soil group. 


151—Dumps, tailings. This map unit occurs as 
smoothed or uneven accumulations of dredge tailings 
that can support only sparse stands of vegetation 
unless major reclamation measures are applied. It 
consists of primarily sandy and gravelly material 
deposited as tailings after most of the fine earth- 
material was removed during gold dredging operations. 
The unit is in scattered areas throughout the eastern 
portion of the county. 

Included in this unit are Pits and Xerofluvents. 
Included areas make up about 10 percent of the total 
acreage. 

Soil properties, such as permeability, drainage, 
runoff, effective rooting depth, and available water 
capacity, vary from one area to another. Low areas 
along streambanks are subject to frequent, brief periods 
of flooding from December through April. Channels and 
deposition are common along streambanks. High areas 
are subject to flooding only during years of abnormally 
high precipitation. This unit is poorly suited to most land 
uses. 

This map unit is not assigned a capability 
classification or a vegetative soil group. 


152—Egbert mucky clay loam, partially drained, 0 
to 2 percent slopes. This very deep, poorly drained, 
nearly level soil is on flood plains. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
indicate a poorly drained soil; however, drainage has 
been improved by levees and reclamation projects. 
Elevation is 5 feet below sea level to 10 feet above. 
The average annual precipitation is about 13 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the upper 8 inches of the surface layer is 
gray mucky clay loam. The lower 11 inches is dark 
gray, mottled clay. The underlying material to a depth of 
60 inches is variegated olive gray, gray, and dark gray 
clay and clay loam. In some areas the surface layer is 
silty clay. 

Included in this unit are small areas of Peltier and 
Ryde soils on the slightly lower parts of the landscape 
near old channels or streams and Kingile and Rindge 
soils in the slightly lower landscape positions. Also 
included are smail areas of Guard, Merritt, and Valdez 
soils on the slightly higher parts of the landscape. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is slow in the Egbert soil. Available 
water capacity is very high. The shrink-swell potential is 
high. The effective rooting depth of the crops commonly 
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grown in the county is limited by an apparent water 
table that has been lowered to a depth of 4 to 6 feet 
through drainage systems that require continual 
maintenance. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 0.5 inch per hour. The hazard of soil blowing is 
moderate. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the slow permeability and the 
high water tabie. General management considerations 
include the hazard of soil blowing. Because of the 
restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Tile drainage can lower the water table if a 
suitable outlet is available. Furrow, border, and sprinkler 
irrigation systems are suitable. When the wind velocity 
is high in spring, the hazard of soil blowing can be 
reduced by properly managing all crop residue and by 
minimizing tillage. 

If this unit is used for homesite development, the 
main limitations are the slow permeability, the high 
water table, the high shrink-swell potential, and low 
strength. The rare flooding is a hazard. The stow 
permeability and the high water table increase the 
possibility that septic tank absorption fields will not 
function properly. The slow permeability can be 
overcome by increasing the size of the absorption field. 
A drainage system is needed if roads or building 
foundations are constructed. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units Ilw-2 (MLRA-16), 
irrigated, and IVw-2 (MLRA-16), nonirrigated. It is in 
vegetative soil group C. 


153—Egbert silty clay loam, partially drained, 0 to 
2 percent slopes. This very deep, poorly drained, 
nearly level soil is on flood plains. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
indicate a poorly drained soil; however, drainage has 
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been improved by levees and reclamation projects. A 
few areas are dissected by intermittent sloughs that 
have been filled because of land leveling. Elevation is 5 
feet below sea level to 10 feet above. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the upper 8 inches of the surface layer is 
gray silty clay loam. The lower 11 inches is dark gray, 
mottled clay. The underlying material to a depth of 60 
inches is variegated olive gray, gray, and dark gray clay 
and clay loam. In some areas the surface layer is silty 
clay. 

Included in this unit are small areas of Columbia, 
Grangeville, Merritt, and Scribner soils in landscape 
positions similar to those of the Egbert soil. Also 
included are small areas of Stockton and Willows soils 
on the slightly higher parts of the landscape. Included 
areas make up about 15 percent of the total acreage. 

Permeability is slow in the Egbert soil. Available 
water capacity is very high. The shrink-swell potential is 
high. The effective rooting depth of the crops commonly 
grown in the county is limited by an apparent water 
table that has been lowered to a depth of 4 to 6 feet 
through drainage systems that require continual 
maintenance. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 0.3 inch per hour. The hazard of soil blowing is 
moderate. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the slow permeability and the 
high water table. General management considerations 
include the hazard of soil blowing. Because of the 
restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Tile drainage can lower the water table if a 
suitable outlet is available. Furrow, border, and sprinkler 
irrigation systems are suitable. When the wind velocity 
is high in spring, the hazard of soil blowing can be 
reduced by properly managing all crop residue and by 
minimizing tillage. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, the 
slow permeability, low strength, and the high water 
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table. The rare flooding is a hazard. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. The slow permeability and 
the high water table increase the possibility that septic 
tank absorption fields will not function properly. The 
slow permeability can be overcome by increasing the 
size of the absorption field. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. A drainage system is needed if roads or 
building foundations are constructed. Houses, roads, 
and streets should be constructed above expected flood 
levels. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


154—Egbert silty clay loam, sandy substratum, 
partially drained, 0 to 2 percent slopes. This very 
deep, poorly drained, nearly level soil is on flood plains 
adjacent to rivers and sloughs. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
indicate a poorly drained soil; however, drainage has 
been improved by levees and reclamation projects. 
Elevation is 5 feet below sea level to 15 feet above. 
The average annual precipitation is about 12 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the upper 14 inches of the surface layer is 
gray silty clay loam. The lower part to a depth of 40 
inches is black and dark grayish brown, mottled clay 
loam. The substratum to a depth of 60 inches is light 
gray, stratified fine sand, loamy fine sand, and loamy 
coarse sand. In some areas the surface layer is mucky 
clay loam. 

Included in this unit are small areas of Dello soils in 
the slightly lower landscape positions. Also included are 
small areas of Grangeville, Merritt, and Ryde soils in 
landscape positions similar to those of the Egbert soil. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is slow in the upper part of the Egbert 
soil and rapid in the sandy substratum, which is at a 
depth of 40 to 60 inches. The available water capacity 
is high. The shrink-swell potential also is high. The 
effective rooting depth of the crops commonly grown in 
the county is limited by an apparent water table at a 
depth of 3 to 4 feet. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.3 inch per hour. The hazard of soil 
blowing is moderate. The soil is subject to rare flooding, 
which occurs during years of abnormally high 
precipitation. 

Most areas are used for irrigated crops. A few areas 
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are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the slow permeability and the 
high water table. General management considerations 
include the hazard of soil blowing. Because of the 
restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Deep drainage ditches can lower the water table 
if a suitable outlet is available. Furrow, border, and 
sprinkler irrigation systems are suitable. When the wind 
velocity is high in spring, the hazard of soil blowing can 
be reduced by properly managing all crop residue and 
by minimizing tillage. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, low 
strength, the rapid permeability in the substratum, and 
the high water table. The rare flooding is a hazard. 
Properly designing foundations and footings and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling. 
Properly designing buildings and roads can offset the 
limited ability of the soi! to support a load. Community 
sewage systems may be needed because seepage 
from onsite sewage disposal systems can result in the 
contamination of water supplies. The high water table 
increases the possibility that septic tank absorption 
fields will not function properly. A drainage system is 
needed if roads or building foundations are constructed. 
Houses, roads, and streets should be constructed 
above expected flood levels. 

This map unit is in capability units Ilw-2 (MLRA-16), 
irrigated, and IVw-2 (MLRA-16), nonirrigated. It is in 
vegetative soil group C. 


155—Egbert-Urban land complex, partially drained, 
0 to 2 percent slopes. This nearly level map unit is on 
flood plains. Elevation is sea level to 15 feet. The 
average annual precipitation is about 14 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 

This unit is 50 percent Egbert silty clay loam and 35 
percent Urban land. The components of this unit occur 
as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Stockton, 
Jacktone, and Rioblancho soils on the slightly higher 
parts of the landscape. Also included are small areas of 
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Egbert soils that have a water table below a depth of 5 


* feet. Included areas make up about 15 percent of the 


total acreage. 

The Egbert soil is very deep and poorly drained. It 
formed in alluvium derived from mixed rock sources. 
Moitles in the profile indicate a poorly drained soil; 
however, drainage has been improved by levees and 
reclamation projects. Typically, the surface layer is gray 
silty clay loam about 6 inches thick. The next 25 inches 
is mottled gray and dark gray silty clay loam. The 
underlying material to a depth of 60 inches is olive gray 
clay loam. In some areas the surface layer is silty clay. 

Permeability is slow in the Egbert soil. Available 
water Capacity is high. The shrink-swell potential also is 
high. The effective rooting depth of the crops commonly 
grown in the county is limited by an apparent water 
table that has been lowered to a depth of 4 to 6 feet 
through drainage systems that require continual 
maintenance. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 0.3 inch per hour. The hazard of soil blowing is 
moderate. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Urban land consists of areas covered by roads, 
driveways, parking lots, buildings, and other structures. 
The soil material under the impervious surface is similar 
to that of Egbert silty clay loam. 

Most areas are used for urban development. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where the Egbert soil is used for urban development, 
the main limitations are the high shrink-swell potential, 
low strength, the high water table, and the slow 
permeability. General management considerations 
include the hazard of rare flooding and the hazard of 
soil blowing. Properly designing foundations and 
footings and diverting runoff away from buildings help to 
prevent the structural damage caused by shrinking and 
swelling. Properly designing buildings and roads can 
offset the limited ability of the soil to support a load. A 
drainage system is needed if roads or building 
foundations are constructed. The slow permeability and 
the high water table increase the possibility that septic 
tank absorption fields will not function properly. Houses, 
roads, and streets should be constructed above 
expected flood levels. 

The Egbert soil is suited to irrigated row and field 
crops. The main limitations are the slow permeability 
and the high water table. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. Areas adjacent to levees are subject 
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to lateral seepage in wet years when the water level is 
high. Careful applications of irrigation water are needed 
to prevent the buildup of a high water table. Tile 
drainage can lower the water table if a suitable outlet is 
available. Furrow, border, and sprinkler irrigation 
systems are suitable. When the wind velocity is high in 
spring, the hazard of soil blowing can be reduced by 
properly managing all crop residue and by minimizing 
tillage. 

The Egbert soil is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. {t is in 
vegetative soil group C. The Urban land is not assigned 
a capability classification or a vegetative soil group. 


156—El Solyo clay loam, 0 to 2 percent slopes. 
This very deep, well drained, nearly level soil is on low 
alluvial fans. It formed in alluvium derived from 
sedimentary rock sources. Elevation is 60 to 300 feet. 
The average annual precipitation is about 10 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the surface layer is grayish brown clay 
loam about 10 inches thick. The subsoil to a depth of 
60 inches is brown and pale brown silty clay loam. The 
soil is calcareous between depths of 10 and 60 inches. 
In some areas the surface layer is silty clay loam. 

Included in this unit are small areas of Stomar, 
Vernalis, and Zacharias soils on the slightly higher parts 
of the landscape. Also included, in landscape positions 
similar to those of the El Solyo soil, are small areas of 
soils that have a moderately fine textured surface layer 
and have a gravelly or very gravelly moderately fine 
textured substratum below a depth of 40 inches. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is slow in the El Solyo soil. Available 
water capacity is very high. The shrink-swell potential is 
high. The effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 0.5 
inch per hour. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development or for dryland grain crops. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is the slow permeability. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. The 
soil should be cultivated only within a narrow range of 
moisture content. It is too sticky when wet and too hard 
when dry. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
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or regularly adding other organic material improves 
fertility, minimizes crusting, and increases the rate of 
water intake. 

If this unit is used for homesite development, the 
main limitations are the slow permeability, low strength, 
and the high shrink-swell potential. On sites for septic 
tank absorption fields, the stow permeability can be 
overcome by increasing the size of the absorption field, 
backfilling the trench with sandy material, and installing 
long absorption lines. Properly designing buildings and 
roads can offset the limited ability of the soil to support 
a load. Properly designing foundations and footings and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
annual cropping, the best suited cropping system is one 
that includes small grain and summer fallow. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

This map unit is in capability units Ils-3 (MLRA-17), 
irrigated, and |Vs-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


157—Exeter sandy loam, 0 to 2 percent slopes. 
This moderately well drained, nearly level soil is on low 
terraces. It is moderately deep to a hardpan. it formed 
in alluvium derived from mixed rock sources. A few 
areas are dissected by intermittent sloughs that have 
been filled as a result of land leveling. Elevation is 20 to 
100 feet. The average annual precipitation is about 15 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer and the upper part of the 
subsoil are dark brown and brown sandy loam about 26 
inches thick. The next part of the subsoil is brown 
sandy clay loam and loam about 7 inches thick. The 
lower part to a depth of 60 inches is a brown, indurated 
hardpan. In some areas the surface layer is loam. 

Included in this unit are small areas of Kingdon and 
Acampo soils in the slightly lower landscape positions 
and Madera and San Joaquin soils on terraces. Also 
included are a few areas where depth to the hardpan is 
as little as 15 inches, mainly where deep leveling cuts 
have been made. Included areas make up about 15 
percent of the total acreage. 

Permeability is moderate in the Exeter soil. Available 
water capacity is low. The effective rooting depth is 
limited by the hardpan at a depth of 20 to 40 inches. 
Depth to the water table is more than 6 feet, but water 
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may be very briefly perched above the hardpan after 
periods of heavy rainfall or irrigation. Runoff is very 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 1.5 inches per hour. 
The hazard of soil blowing is slight. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops or vineyards. 
A few areas are used for orchards or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are depth to the hardpan 
and the low available water capacity. The hardpan limits 
the suitability for deep-rooted plants. Where feasible, 
deep ripping of this restrictive layer can help to 
overcome this limitation. Because the soil is droughty, 
applications of irrigation water should be light and 
frequent. Furrow, border, and sprinkler irrigation 
systems are suitable. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. A tillage pan forms easily if the soil is tilled when 
wet. Chiseling or subsoiling breaks up the pan. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and maintains the rate of water intake. 

If this unit is used for homesite development, the 
main limitation is depth to the hardpan. The rare 
flooding is a hazard. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Houses, roads, and 
streets should be constructed above expected flood 
levels. 

This map unit is in capability units IIls-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


158—Finrod clay loam, 0 to 2 percent slopes. This 
moderately well drained, nearly level soil is on iow fan 
terraces. It is deep to a hardpan. It formed in alluvium 
derived from mixed rock sources. A few areas are 
dissected by intermittent sloughs that have been filled 
as a result of land leveling. Elevation is 35 to 120 feet. 
The average annual precipitation is about 14 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the upper 8 inches of the surface layer is 
dark brown clay loam. The lower part of the surface 
layer and the upper part of the subsoil are dark brown 
and yellowish brown clay about 25 inches thick. The 
next part of the subsoil is variegated light yellowish 
brown, brown, and strong brown clay about 15 inches 
thick. The lower part to a depth of 60 inches is a 
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variegated very pale brown and light yellowish brown, 
weakly cemented to indurated hardpan. In some areas 
the surface layer is clay or silty clay loam. 

Included in this unit are small areas of Archerdale, 
Cogna, Hoilenbeck, and Vignolo soils in landscape 
positions similar to those of the Finrod soil. Included 
areas make up about 15 percent of the total acreage. 

Permeability is slow in the Archerdale soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Depth to the 
water table is more than 6 feet, but water may be very 
briefly perched above the hardpan after periods of 
heavy rainfall or irrigation. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the slow permeability 
and depth to the hardpan. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, low 
strength, the slow permeability, and depth to the 
hardpan. The rare flooding is a hazard. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent the structural 
damage caused by shrinking and swelling. Properly 
designing buildings and roads can offset the limited 
ability of the soil to support a load. On sites for septic 
tank absorption fields, the slow permeability can be 
overcome by increasing the size of the absorption field. 
Ripping the hardpan improves permeability and thus 
also improves the suitability of the soil for septic tank 
absorption fields. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units Ils-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 
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159-—Fluvaquents, 0 to 2 percent siopes, 
frequently flooded. These very deep, poorly and very 
poorly drained, nearly level soils are on low flood plains 
and interchannel bars and in tidal marshes on deltas. 
They formed in mineral sediments derived from mixed 
rock sources and in hydrophytic plant remains derived 
from reeds and tules. Elevation is 5 feet below sea level 
to 5 feet above. The average annual precipitation is 
about 14 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is gray, mottled silty clay 
loam about 14 inches thick. The underlying material to a 
depth of 60 inches is stratified gray, dark gray, and 
olive, mottled fine sandy loam, silt loam, and silty clay 
loam. In some areas the surface layer is mucky loam or 
mucky clay loam. 

Included in this unit are small areas of Columbia, 
Kingile, Peltier, and Ryde soils on the slightly higher 
parts of the landscape. Included areas make up about 
15 percent of the total acreage. 

Permeability is slow to moderately rapid in the 
Fluvaquents. Available water capacity is low to high. 
The effective rooting depth is limited by an apparent 
water table at a depth of 6 to 24 inches throughout the 
year. Runoff is very slow, and the hazard of water 
erosion is slight. These soils are subject to frequent, 
long periods of flooding from November through April. 
Channeling and deposition are common along 
streambanks. 

This unit is used mainly for wildlife habitat. It may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This map unit is in capability subclass VIlw 
(MLRA-16), nonirrigated. It is in vegetative soil group E. 


160—Galt clay, 0 to 2 percent slopes. This 
moderately well drained, nearly level soil is on basin 
rims and in basins. It is moderately deep to a hardpan. 
It formed in alluvium derived from mixed rock sources. 
A few areas are dissected by intermittent sloughs that 
have been filled as a result of land leveling. Elevation is 
20 to 100 feet. The average annual precipitation is 
about 14 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is grayish brown and dark 
grayish brown clay about 25 inches thick. The upper 9 
inches of the subsoil is dark grayish brown clay. The 
lower part to a depth of 60 inches is a variegated light 
yellowish brown, dark grayish brown, and white, weakly 
cemented hardpan. In some areas the surface layer is 
silty clay. 
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Included in this unit are small areas of Archerdale 
and Vignolo soils on the slightly higher parts of the 
landscape, Hollenbeck and Stockton soils in landscape 
positions similar to those of the Galt soil, and Peltier 
soils in the slightly lower landscape positions. Also 
included are small areas of Galt soils that have 
moderately coarse textured or moderately fine textured 
overburden and are on the slightly higher parts of the 
landscape and Galt soils that are highly calcareous or 
saline-sodic and are in landscape positions similar to 
those of the dominant Galt soil. Included areas make up 
about 15 percent of the total acreage. 

Permeability is slow in the Gait soil. Available water 
capacity is low. The shrink-swell potential is high. The 
effective rooting depth is limited by the hardpan at a 
depth of 20 to 40 inches. Depth to the water table is 
more than 6 feet, but water may be very briefly perched 
above the hardpan after periods of heavy rainfall or 
irrigation. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 0.1 inch per hour. The soil is subject to rare 
flooding, which occurs during years of abnormally high 
precipitation. 

Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the slow permeability, the low 
available water capacity, and depth to the hardpan. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Because the soil is droughty, applications of irrigation 
water should be light and frequent. The hardpan limits 
the suitability for deep-rooted crops. Where feasible, 
deep ripping of this restrictive layer can help to 
overcome this limitation. The soil should be cultivated 
only within a narrow range of moisture content. It is too 
sticky when wet and too hard when dry. Furrow, border, 
and sprinkler irrigation systems are suitable. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, low 
strength, the slow permeability, and depth to the 
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hardpan. The rare flooding is a hazard. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent the structural 
damage caused by shrinking and swelling. Properly 
designing buildings and roads can offset the limited 
ability of the soil to support a load. On sites for septic 
tank absorption fields, the slow permeability can be 
overcome by increasing the size of the absorption field. 
Ripping the hardpan improves permeability and thus 
also improves the suitability of the soil for septic tank 
absorption fields. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units IIls-8 (MLRA-17), 
irrigated, and |Vs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


161—Galt clay, 2 to 5 percent slopes. This 
moderately well drained, gently sloping soil is on basin 
rims. It is moderately deep to a hardpan. It formed in 
alluvium derived from mixed rock sources. The 
vegetation in areas that have not been cultivated is 
mainly annual grasses and forbs. Elevation is 110 to 
140 feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer and the upper part of the 
subsoil are grayish brown and dark grayish brown clay 
about 34 inches thick. The iower part of the subsoil to a 
depth of 60 inches is a dark grayish brown and white, 
weakly cemented hardpan. In some areas the surface 
layer is silty clay. 

Included in this unit are small areas of Cometa and 
San Joaquin soils on terraces. Also included, on toe 
slopes, are small areas of Galt soils that have slopes of 
0 to 2 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability is slow in the Galt soil. Available water 
capacity is low. The shrink-swell potential is high. The 
effective rooting depth is limited by the hardpan at a 
depth of 20 to 40 inches. Depth to the water table is 
more than 6 feet. Runoff is slow, and the hazard of 
water erosion is moderate. The rate of water intake in 
irrigated areas is 0.1 inch per hour. The soil is not 
subject to flooding. 

Most areas are used for dryland grain crops. A few 
areas are used for livestock grazing or for irrigated 
crops. This unit may provide wetland functions and 
values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
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sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Where this unit is used for livestock grazing, general 
management considerations include excessive shrinking 
and swelling, the clayey surface layer, and saturated 
soil conditions in concave areas. The vegetation 
consists mainly of soft chess, annual ryegrass, and 
foxtail fescue. Fencing is difficult. Excessive shrinking 
and swelling of the soil can cause fenceposts to be 
tilted or removed from the ground. Trampling of the 
clayey surface layer by livestock when the soil is too 
wet reduces productivity and increases the runoff rate. 
Grazing should be delayed until the soil is firm enough 
to withstand the trampling and the more desirable 
forage plants have had an opportunity to set seed. 

Where this unit is used for irrigated row, field, or 
orchard crops, the main limitations are the slow 
permeability, the low available water capacity, and 
depth to the hardpan. General management 
considerations include the hazard of erosion. Because 
of the restricted permeability, water applications should 
be regulated so that the water does not stand on the 
surface and damage the crops. Because the soil is 
droughty, the applications should be light and frequent. 
The hardpan limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. The soil should be 
cultivated only within a narrow range of moisture 
content. It is too sticky when wet and too hard when 
dry. Sprinkler and drip irrigation systems are suitable. 
They permit an even, controlled application of water, 
help to prevent excessive runoff, and minimize the risk 
of erosion. All tillage should be on the contour or across 
the slope. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

This map unit is in capability units Ille-8 (MLRA-17), 
irrigated, and IVe-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


162—Galt-Urban land complex, 0 to 2 percent 
slopes. This nearly level map unit is on basin rims and 
in basins. Elevation is 20 to 100 feet. The average 
annual precipitation is about 14 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

This unit is 50 percent Galt clay and 35 percent 
Urban land. The components of this unit occur as areas 
so intricately intermingled that it was not practical to 
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map them separately at the scale used. 

Included in this unit are small areas of Hollenbeck 
and Stockton soils in landscape positions similar to 
those of the Galt soil. Also included, on the slightly 
higher parts of the landscape, are small areas of Galt 
soils that have moderately coarse textured or 
moderately fine textured overwash. Included areas 
make up about 15 percent of the total acreage. 

The Galt soil is moderately deep to a hardpan and is 
moderately well drained. It formed in alluvium derived 
from mixed rock sources. Typically, the surface layer is 
grayish brown and dark grayish brown clay about 25 
inches thick. The upper 9 inches of the subsoil is dark 
grayish brown clay. The lower part to a depth of 60 
inches is a variegated light yellowish brown, dark 
grayish brown, and white, weakly cemented hardpan. In 
some areas the surface layer is silty clay. 

Permeability is slow in the Galt soil. Available water 
capacity is low. The shrink-swell potential is high. The 
effective rooting depth is limited by the hardpan at a 
depth of 20 to 40 inches. Depth to the water table is 
more than 6 feet, but water may be very briefly perched 
above the hardpan after periods of heavy rainfall or 
irrigation. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 0.1 inch per hour. In unprotected areas the soil 
is subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
structures. The soil material under the impervious 
surface is similar to that of Galt clay. 

Most areas are used for urban development. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where the Galt soil is used for urban development, 
the main limitations are the high shrink-swell potential, 
low strength, the slow permeability, and depth to the 
hardpan. The rare flooding is a hazard. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent the structural 
damage caused by shrinking and swelling. Properly 
designing buildings and roads can offset the limited 
ability of the soil to support a load. On sites for septic 
tank absorption fields, the slow permeability can be 
overcome by increasing the size of the absorption field. 
Ripping the hardpan improves permeability and thus 
also improves the suitability of the soil for septic tank 
absorption fields. Houses, roads, and streets should be 
constructed above expected flood levels. 


The Galt soil is suited to irrigated row and field crops. 


The main limitations are the slow permeability, the low 
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available water capacity, and depth to the hardpan. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Because the soil is droughty, the applications should be 
light and frequent. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
Furrow, border, and sprinkler irrigation systems are 
suitable. The soil should be cultivated only within a 
narrow range of moisture content. It is too sticky when 
wet and too hard when dry. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, minimizes crusting, and increases the 
rate of water intake. 

The Galt soil is in capability units Ills-8 (MLRA-17), 
irrigated, and |Vs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. The Urban land is not assigned 
a capability classification or a vegetative soil group. 


163—Gonzaga-Franciscan complex, 30 to 50 
percent slopes. These steep soils are on dominantly 
north-facing slopes on mountains. The native vegetation 
is mainly blue oak, Digger pine, annual grasses, forbs, 
and scattered perennial grasses. Elevation is 800 to 
3,300 feet. The average annual precipitation is 12 to 18 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is 200 to 
220 days. 

This unit is 45 percent Gonzaga loam and 40 percent 
Franciscan loam. The components of this unit occur as 
areas so intricately intermingled that it was not practical 
fo map them separately at the scale used. 

Included in this unit are small areas of Franciscan 
and Gonzaga soils that have slopes of more than 50 
percent or less than 30 percent. These soils are in 
landscape positions similar to those of the dominant 
Gonzaga and Franciscan soils. Also included are small 
areas of exposed bedrock and Honker and Vallecitos 
soils in convex positions near the top of the slopes. 
Included areas make up about 15 percent of the total 
acreage. 

The Gonzaga soil is moderately deep and well 
drained. It formed in material weathered from shale. 
Typically, the upper 5 inches of the surface layer is 
brown loam. The lower 5 inches is brown clay loam. 
The subsoil is a claypan of yellowish red clay about 19 
inches thick. Hard shale bedrock is at a depth of 29 
inches. In some areas the surface layer is clay loam or 
gravelly clay loam. 

Permeability is very slow in the Gonzaga soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the bedrock at a depth of 20 to 40 inches. Roots are 
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restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Runoff 
is rapid, and the hazard of water erosion is severe. 

The Franciscan soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is grayish brown 
and brown loam about 13 inches thick. The subsoil is 
yellowish brown and brown clay loam about 23 inches 
thick. Hard sandstone bedrock is at a depth of 36 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability is moderately slow in the Franciscan 
soil. Available water capacity is moderate. The effective 
rooting depth is limited by the bedrock at a depth of 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is severe, 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the severe hazard of erosion and the tow available 
water capacity. The characteristic plant community is 
mainly soft chess, ripgut brome, foxtail fescue, and 
minerslettuce and a sparse to medium overstory of blue 
oak and Digger pine. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soils from erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the unit to produce plants suitable for 
grazing. Brush management improves areas of range 
that are producing woody shrubs at a level that 
decreases the extent of the preferred forage plants. If 
this unit is used as a source of firewood, the extent of 
the canopy cover will be reduced as a result of the low 
resprouting potential of blue oak. Because of the steep 
slopes, harvesting firewood is difficult. Minimizing the 
extent of surface disturbance during harvesting reduces 
the hazard of accelerated erosion. 

This map unit is in capability subclass Vie 
(MLRA-15), nonirrigated. The Gonzaga soil is in 
vegetative soil group D, and the Franciscan soil is in 
vegetative soil group G. 


164— Gonzaga-Honker-Franciscan complex, 30 to 
50 percent slopes. These steep soils are on dominantly 
north-facing slopes on mountains. The native vegetation 
is mainly annual grasses, forbs, and blue oak. Elevation 
is 800 to 3,300 feet. The average annual precipitation is 
12 to 18 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
200 to 240 days. 

This unit is 35 percent Gonzaga loam, 30 percent 
Honker loam, and 20 percent Franciscan loam. The 
Gonzaga and Franciscan soils are on the more 
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northerly aspects, and the Honker soil is on knolls and 
the more southerly aspects. The components of this unit 
occur as areas So intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Franciscan, 
Gonzaga, and Honker soils that have slopes of more 
than 50 percent or less than 30 percent. These soils are 
in landscape positions similar to those of the dominant 
Gonzaga, Honker, and Franciscan soils. Also included 
are small areas of exposed bedrock and eroded areas 
of Honker and Vallecitos soils in convex positions near 
the top of the slopes. Included areas make up about 15 
percent of the total acreage. 

The Gonzaga soil is moderately deep and well 
drained. {t formed in material weathered from shale. 
Typically, the upper 5 inches of the surface layer is 
brown loam. The lower 5 inches is brown clay loam. 
The subsoil is a claypan of yellowish red clay about 19 
inches thick. Hard shale bedrock is at a depth of 29 
inches. In some areas the surface layer is clay loam or 
gravelly clay loam. 

Permeability is very slow in the Gonzaga soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the bedrock at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Runoff 
is rapid, and the hazard of water erosion is severe. 

The Honker soil is moderately deep and well drained. 
lt formed in material weathered from sandstone. 
Typically, the surface layer is brown loam about 5 
inches thick. The subsoil is a claypan of brown and 
strong brown gravelly clay about 28 inches thick. Hard 
sandstone bedrock is at a depth of 33 inches. In some 
areas the surface layer is clay loam, gravelly clay loam, 
or gravelly loam. 

Permeability is very slow in the Honker soil. Available 
water capacity is low..The shrink-swell potential is high. 
The effective rooting depth is iimited by the bedrock at 
a depth of 20 to 40 inches. Roots are restricted to 
cracks and the faces of peds in the claypan, which is at 
a depth of 10 to 20 inches. Runoff is rapid, and the 
hazard of water erosion is severe. 

The Franciscan soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is grayish brown 
and brown loam about 13 inches thick. The subsoil is 
yellowish brown and brown clay loam about 23 inches 
thick. Hard sandstone bedrock is at a depth of 36 
inches. In some areas the surface layer is gravelly 
loam, gravelly clay loam, or clay loam. 

Permeability is moderately slow in the Franciscan 
soil. Available water capacity is moderate. The effective 
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rooting depth is limited by the bedrock at a depth of 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the severe hazard of erosion, the low available water 
capacity, and dense stands of chaparral or juniper in 
some areas. The characteristic plant community on the 
Gonzaga and Franciscan soils is mainly soft chess, 
ripgut brome, and wild oat and a scattered overstory of 
blue oak. That on the Honker soil is mainly soft chess, 
wild oat, and filaree. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soils from erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the unit to produce plants suitable for 
grazing. The low available water capacity limits the 
production of desirable forage plants. Brush 
management improves areas of range that are 
producing woody shrubs at a level that decreases the 
extent of the preferred forage plants. Juniper competes 
for moisture and nutrients. On sites where the extent of 
juniper is increasing, forage production will decline 
regardless of the grazing management used. 

This map unit is in capability subclass Vie 
(MLRA-15), nonirrigated. The Gonzaga and Honker 
soils are in vegetative soil group D, and the Franciscan 
soil is in vegetative soil group G. 


165—Gonzaga-Honker-Franciscan complex, 50 to 
75 percent slopes. These very steep soils are on 
dominantly north-facing slopes on mountains. The 
native vegetation is mainly annual grasses, forbs, and 
blue oak. Elevation is 800 to 3,300 feet. The average 
annual precipitation is 12 to 18 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is 200 to 240 days. 

This unit is 35 percent Gonzaga loam, 30 percent 
Honker loam, and 20 percent Franciscan loam. The 
Franciscan and Gonzaga soils are on the more 
northerly aspects, and the Honker soil is on knolls and 
the more southerly aspects. The components of this unit 
occur as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Franciscan, 
Gonzaga, and Honker soils that have slopes of more 
than 75 percent or jess than 50 percent. These soils are 
in landscape positions similar to those of the dominant 
Gonzaga, Honker, and Franciscan soils. Also included 
are small areas of exposed bedrock and areas of 
eroded Honker and Vallecitos soils in convex positions 
near the top of the slopes. Included areas make up 
about 15 percent of the total acreage. 
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The Gonzaga soil is moderately deep and well 
drained. It formed in material weathered from shale. 
Typically, the upper 5 inches of the surface layer is 
brown loam. The lower 5 inches is brown clay loam. 
The subsoil is a claypan of yellowish red clay about 19 
inches thick. Hard shale bedrock is at a depth of 29 
inches. In some areas the surface layer is clay loam or 
gravelly clay loam. 

Permeability is very slow in the Gonzaga soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the bedrock at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Runoff 
is very rapid, and the hazard of water erosion is very 
severe. 

The Honker soil is moderately deep and well drained. 
It formed in material weathered from sandstone. 
Typically, the surface layer is brown loam about 5 
inches thick. The subsoil is a claypan of brown and 
strong brown gravelly clay about 28 inches thick. Hard 
sandstone bedrock is at a depth of 33 inches. In some 
areas the surface layer is clay loam, gravelly clay loam, 
or gravelly loam. 

Permeability is very slow in the Honker soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the bedrock at 
a depth of 20 to 40 inches. Roots are restricted to 
cracks and the faces of peds in the claypan, which is at 
a depth of 10 to 20 inches. Runoff is very rapid, and the 
hazard of water erosion is very severe. 

The Franciscan soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is grayish brown 
and brown loam about 13 inches thick. The subsoil is 
yellowish brown and brown clay loam about 23 inches 
thick. Hard sandstone bedrock is at a depth of 36 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability is moderately slow in the Franciscan 
soil. Available water capacity is moderate. The effective 
rooting depth is limited by the bedrock at a depth of 20 
to 40 inches. Runoff is very rapid, and the hazard of 
water erosion is very severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the very severe hazard of erosion, the slope, the low 
available water capacity, and dense stands of chaparral 
or juniper in some areas. The characteristic plant 
community on the Gonzaga and Franciscan soils is 
mainly soft chess, ripgut brome, and wild oat and a 
scattered overstory of blue oak. That on the Honker soil 
is mainly soft chess, wild oat, and filaree. Grazing 
should be controlled so that desirable vegetation, such 
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as soft chess, is maintained and enough vegetation is 
left standing to protect the soils from erosion. Loss of 
the surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. The very steep topography 
and the resulting runoff reduce the amount of rainfall 
that enters the soils. The slope limits access by 
livestock and results in overgrazing of the less sloping 
areas. The low available water capacity limits the 
production of desirable forage plants. Brush 
management improves areas of range that are 
producing woody shrubs at a level that decreases the 
extent of the preferred forage plants. Juniper competes 
for moisture and nutrients. On sites where the extent of 
juniper is increasing, forage production will decline 
regardless of the grazing management used. 

This map unit is in capability subclass Vile 
(MLRA-15), nonirrigated. The Gonzaga and Honker 
soils are in vegetative soil group D, and the Franciscan 
soil is in vegetative soil group G. 


166—Grangeville fine sandy loam, partially 
drained, 0 to 2 percent slopes. This very deep, 
somewhat poorly drained, nearly level soil is on flood 
plains. It formed in alluvium derived from granitic rock 
sources. Mottles in the profile indicate a somewhat 
poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 5 to 50 feet. The average annual precipitation is 
about 14 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is grayish brown fine 
sandy loam about 20 inches thick. The underlying 
material to a depth of 60 inches is stratified white and 
gray, mottled loamy fine sand, silt loam, and fine sandy 
loam. In some areas the surface layer is sandy loam or 
loam. 

Included in this unit are small areas of Columbia, 
Egbert, and Merritt soils in landscape positions similar 
to those of the Grangeville soil, small areas of Delio 
soils along old stream channels, and moderately coarse 
textured soils that are saline-sodic throughout and are 
in the slightly lower landscape positions. Also included 
are a few areas that are dissected by intermittent 
sloughs that have been filled as a result of land 
leveling. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderately rapid in the Grangeville 
soil. Available water capacity is moderate. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that has 
been lowered to a depth of 4 to 6 feet through drainage 
systems that require continual maintenance. Runoff is 


Soil Survey 


slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 1.5 inches per hour. 
The hazard of soil blowing is slight. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is the high water table. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
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a high water table. Tile drainage can lower the water 
table if a suitable outlet is available. Furrow, border, 
and sprinkler irrigation systems are suitable. Maintaining 
crop residue on or near the surface helps to prevent 
excessive runoff and soil blowing and helps to maintain 
the rate of water intake and the organic matter content. 

If this unit is used for homesite development, the 
main limitation is the high water table. The rare flooding 
is a hazard. The high water table increases the 
possibility that septic tank absorption fields will not 
function properly. A drainage system is needed if roads 
or building foundations are constructed. Houses, roads, 
and streets should be constructed above expected flood 
levels. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and !Vw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


167—Grangeville clay loam, partially drained, 0 ta 
2 percent slopes. This very deep, somewhat poorly 
drained, nearly level soil is on flood plains. It formed in 
alluvium derived from granitic rock sources. Mottles in 
the profile indicate a somewhat poorly drained soil; 
however, drainage has been improved by levees and 
reclamation projects. Elevation is 5 to 50 feet. The 
average annual precipitation is about 14 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 

Typically, the surface layer is grayish brown, mottled 
clay loam about 16 inches thick. The upper 16 inches of 
the underlying material is stratified, brown, mottied fine 
sandy loam and sandy loam. The lower part to a depth 
of 60 inches is gray, mottled fine sandy loam. In some 
areas the surface layer is silty clay loam. 

Included in this unit are small areas of Columbia, 
Egbert, and Merritt soils in landscape positions similar 
to those of the Grangeville soil. Also included are a few 
areas that are dissected by intermittent sloughs that 
have been filled as a result of land leveling. Included 
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areas make up about 15 percent of the total acreage. 

Permeability is moderately rapid in the Grangeville 
soil. Available water capacity ts moderate. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that has 
been jowered to a depth of 4 to 6 feet through drainage 
systems that require continual maintenance. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.5 inch per hour. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is the high water table. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Tile drainage can lower the water 
table if a suitable outlet is available. Furrow, border, 
and sprinkler irrigation systems are suitable. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

If this unit is used for homesite development, the 
main limitation is the high water table. The rare flooding 
is a hazard. The high water table increases the 
possibility that septic tank absorption fields will not 
function properly. A drainage system is needed if roads 
or building foundations are constructed. Houses, roads, 
and streets should be constructed above expected flood 
levels. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


168—Guard clay loam, 0 to 2 percent slopes. This 
very deep, poorly drained, nearly level soil is on basin 
rims. It formed in alluvium derived from mixed rock 
sources. Elevation is 5 feet below sea level to 5 feet 
above. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is dark gray and gray, 
mottled clay loam about 15 inches thick. The underlying 
material to a depth of 72 inches is light gray and light 
olive gray, mottled clay loam. The soil is calcareous 
throughout and is weakly cemented with lime below a 
depth of 15 inches. In some areas the surface layer is 
loam. 
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Included in this unit are small areas of Guard soils 
that have a perched water table below a depth of 5 feet. 
These soils are on the slightly higher parts of the 
landscape. Also included are small areas of Kingile and 
Ryde soils in the slightly lower landscape positions. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is slow in the Guard soil. Available 
water capacity is high. The effective rooting depth of the 
crops commonly grown in the county is limited by a 
perched water table at a depth of 1.5 to 3.0 feet. Runoff 
is slow, and the hazard of water erosion is slight. The 
rate of water intake in irrigated areas is 0.5 inch per 
hour. The soil is subject to rare flooding, which occurs 
during years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the high water table, depth to 
the weakly cemented substratum, and the slow 
permeability. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. Tile 
drainage can lower the water table if a suitable outlet is 
available. The weakly cemented substratum limits the 
suitability for deep-rooted crops. Where feasible, deep 
ripping of this restrictive layer can help to overcome this 
limitation. Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

This map unit is in capability units IIlw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group E. 


169—Guard clay loam, drained, 0 to 2 percent 
slopes. This very deep, poorly drained, nearly level soil 
is on basin rims. It formed in alluvium derived from 
mixed rock sources. Mottles in the profile indicate a 
poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 5 feet below sea level to 25 feet above. The average 
annual precipitation is about 14 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is dark gray and gray, 
mottled clay loam about 15 inches thick. The underlying 
material to a depth of 72 inches is light gray and light 
olive gray, mottled clay loam. The soil is calcareous 
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throughout and is weakly cemented with lime below a 
depth of 15 inches. In some areas the surface layer is 
loam or sandy clay loam. 

Included in this unit are small areas of Guard soils 
that have a perched water table at a depth of 3 to 5 
feet. These soils are in the slightly lower landscape 
positions. Also included are smail areas of Hollenbeck, 
Stockton, Devries, and Rioblancho soils on the slightly 
higher parts of the landscape and Columbia, 
Grangeville, Ryde, and Scribner soils in landscape 
positions similar to those of the Guard soil. Included 
areas make up about 15 percent of the total acreage. 

Permeability is slow in the Guard soil. Available 
water capacity is high. The effective rooting depth is 60 
inches or more. Depth to the apparent water table has 
been lowered to a depth of more than 5 feet through 
drainage systems that require continual maintenance, 
but water may be perched above the weakly cemented 
substratum after periods of heavy rainfall or irrigation. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 0.5 
inch per hour. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are depth to the weakly cemented 
substratum and the slow permeability. The weakly 
cemented substratum limits the suitability for deep- 
rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. Careful 
applications of irrigation water are needed to prevent 
the buildup of a high water table. A drainage system 
may be needed. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and increases the rate of 
water intake. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


170—Hicksville loam, 0 to 2 percent slopes, 
occasionally flooded. This very deep, moderately well 
drained, nearly level soil is on low stream terraces. It 
formed in alluvium derived from mixed rock sources. 
Slopes are plane and are incised by many shallow 
meandering drainageways. The native vegetation 
consists mainly of annual grasses and forbs. Elevation 
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is 105 io 140 feet. The average annual precipitation is 
about 17 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is brown loam about 15 
inches thick. The upper 21 inches of the subsoil is 
brown sandy clay loam. The lower part to a depth of 60 
inches is brown sandy loam. In some areas the surface 
layer is gravelly loam. 

Included in this unit are small areas of Yellowlark 
soils on the slightly higher parts of the landscape and 
soils that are similar to the Hicksville soil but have a 
subsoil that is gravelly and moderately fine textured or 
fine textured. Also included are areas of Pentz, 
Redding, and Rocklin soils on the higher terraces. 
included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Hicksville soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Depth to an apparent water 
table is 5 to 6 feet. Runoff is very slow or slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.0 inch per hour. The soil is 
subject to occasional, very brief periods of flooding from 
December through April. Streambank erosion occurs 
along many of the meandering drainageways. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
occasional flooding and saturated soil conditions in 
concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, wild 
oat, ripgut brome, and filaree. The grazing system may 
be impaired by the occasional flooding. Grazing should 
be delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. The unit 
responds well to range improvement practices, such as 
seeding and applying fertilizer. The plants selected for 
seeding should be those that meet the seasonal 
requirements of livestock, wildlife, or both. After seeding 
is complete, grazing should be deferred until the plants 
have set seed. 

This unit is suited to irrigated row, field, vineyard, and 
orchard crops. The occasional flooding is a hazard. 
Most climatically adapted crops can be grown if the soil 
is protected from flooding late in spring and early in 
summer and if a drainage system is installed. The risk 
of flooding can be reduced by levees and diversions. 
Careful applications of irrigation water are needed to 
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prevent the buildup of a high water table. Furrow, 
border, and sprinkler irrigation systems are suitable. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


171—Hicksville loam, bedrock substratum, 2 to 5 
percent slopes, occasionally flooded. This deep, 
moderately well drained, gently sloping soil is on low 
stream terraces. It formed in alluvium derived from 
mixed rock sources. The native vegetation consists 
mainly of annual grasses and forbs. Slopes are convex, 
and the landscape is characterized by hummocky 
microrelief. Deep, intermittent drainageways that have 
eroding banks are common. Elevation is 110 to 270 
feet. The average annual precipitation is about 17 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is brown loam about 8 
inches thick. The upper 18 inches of the subsoil is 
brown sandy clay loam. The lower 18 inches is stratified 
brown and light yellowish brown gravelly loamy sand to 
gravelly clay loam. Sandstone bedrock is at a depth of 
44 inches. In some areas the surface layer is gravelly 
loam. 

Included in this unit are small areas of Cometa, 
Redding, and Rocklin soils on the higher terraces and 
small areas of soils that are gravelly and medium 
textured. Also included, on toe slopes, are small areas 
of Hicksville soils that have slopes of 0 to 2 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Hicksville soil. 
Available water capacity is moderate. The effective 
rooting depth is limited by the bedrock at a depth of 40 
to 60 inches. A perched water table is at a depth of 3 to 
4 feet. The water moves laterally downslope in the 
winter. Runoff is slow, and the hazard of water erosion 
is slight. The rate of water intake in irrigated areas is 
1.0 inch per hour. The soil is subject to occasional, very 
brief periods of flooding from December through April. 
Streambank erosion occurs along intermittent 
drainageways. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
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occasional flooding and saturated soil conditions in 
concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, wild 
oat, ripgut brome, and filaree. The grazing system may 
be impaired by the occasional flooding. Grazing should 
be delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. The unit 
responds well to range improvement practices, such as 
seeding and applying fertilizer. The plants selected for 
seeding should be those that meet the seasonal 
requirements of livestock, wildlife, or both. After seeding 
is complete, grazing should be deferred until the plants 
have set seed. 

This unit is suited to irrigated row, field, vineyard, and 
orchard crops. The main limitation is the depth to 
bedrock. General management considerations include 
the hazards of occasional flooding and erosion. The 
bedrock substratum limits the suitability for deep-rooted 
crops. Where feasible, deep ripping of this restrictive 
layer can help to overcome this limitation. Most 
climatically adapted crops can be grown if the soil is 
protected from flooding late in spring and early in 
summer and if a drainage system is installed. The risk 
of flooding can be reduced by levees and diversions. All 
tillage should be on the contour or across the slope. 
Sprinkler and drip irrigation systems are suitable. They 
permit an even, controlled application of water, help to 
prevent excessive runoff, and minimize the risk of 
erosion. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


172—Hicksville gravelly loam, 0 to 2 percent 
slopes, occasionally flooded. This very deep, 
moderately well drained, nearly level soil is on low 
stream terraces. It formed in alluvium derived from 
mixed rock sources. Slopes are plane and are incised 
by many shallow meandering drainageways. The native 
vegetation consists mainly of annual grasses and forbs. 
Elevation is 140 to 220 feet. The average annual 
precipitation is about 17 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is dark brown gravelly 
loam about 13 inches thick. The upper 23 inches of the 
subsoil is dark brown and brown gravelly clay loam and 
gravelly sandy clay loam. The lower part to a depth of 
60 inches is light yellowish brown very gravelly sandy 
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clay loam and brown very gravelly sandy loam. In some 
areas the surface layer is loam. 

Included in this unit are smail areas of Yellowlark 
soils on the slightly higher parts of the landscape and 
soils that are similar to the Hicksville soil but have a 
subsoil that is very gravelly and moderately fine 
textured or gravelly and fine textured or moderately 
coarse textured. Also included are Redding and Rocklin 
soils on the higher terraces. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately slow in the Hicksville soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Depth to an 
apparent water table is 5 to 6 feet. Runoff is very slow 
or slow, and the hazard of water erosion is slight. The 
rate of water intake in irrigated areas is 1.0 inch per 
hour. The soil is subject to occasional, very brief 
periods of flooding from December through April. 
Streambank erosion occurs along many of the 
meandering drainageways. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
occasional flooding and saturated soil conditions in 
concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, wild 
oat, ripgut brome, and filaree. The grazing system may 
be impaired by the occasional flooding. Grazing should 
be delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. The unit 
responds well to range improvement practices, such as 
seeding and applying fertilizer. The plants selected for 
seeding should be those that meet the seasonal 
requirements of livestock, wildlife, or both. After seeding 
is complete, grazing should be deferred until the plants 
have set seed. 

This unit is suited to irrigated row, field, vineyard, and 
orchard crops. General management considerations 
include the hazard of occasional flooding and the 
gravelly subsoil. Most climatically adapted crops can be 
grown if the soil is protected from flooding late in spring 
and early in summer and if a drainage system is 
installed. The risk of flooding can be reduced by levees 
and diversions. Leveling for irrigation may expose the 
gravelly subsoil. Careful applications of irrigation water 
are needed to prevent the buildup of a high water table. 
Furrow, border, and sprinkler irrigation systems are 
suitable: Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
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minimizes crusting, and increases the rate of water 
intake. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


173—Hollenbeck silty clay, 0 to 2 percent slopes. 
This moderately well drained, nearly level soil is in 
interfan basins. It is deep to a hardpan. It formed in 
alluvium derived from mixed rock sources. A few areas 
are dissected by intermittent sloughs that have been 
filled as a result of land leveling. Elevation is 20 to 100 
feet. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is grayish brown silty clay 
about 10 inches thick. The upper 27 inches of the 
subsoil is brown and yellowish brown clay. The next 5 
inches is grayish brown silty clay loam. The lower part 
to a depth of 60 inches is a variegated light yellowish 
brown, weakly cemented to strongly cemented hardpan. 
In some areas the surface layer is clay or clay loam. 

Included in this unit are small areas of Archerdale, 
Cogna, and Vignolo soils on the slightly higher parts of 
the landscape, Stockton and Galt soils in landscape 
positions similar to those of the Hollenbeck soil, and 
Guard soils in the slightly lower landscape positions. 
Also included are small areas of Hollenbeck soils that 
are highly calcareous or saline-sodic throughout. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is slow in the Hollenbeck soil. Available 
water capacity is moderate. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Depth to the 
water table is more than 6 feet, but water ray be briefly 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.1 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops or orchards. 
A few areas are used as irrigated pasture or for 
homesite development. This unit may provide wetland 
functions and values. These should be considered in 
plans for enhancement of wildlife habitat or land use 
conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the slow permeability 
and depth to the hardpan. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
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damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
The soil should be cultivated only within a narrow range 
of moisture content. It is too sticky when wet and too 
hard when dry. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and increases the rate of 
water intake. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, the 
slow permeability, and low strength. The rare flooding is 
a hazard. Properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
the structural damage caused by shrinking and swelling. 
On sites for septic tank absorption fields, the slow 
permeability can be overcome by increasing the size of 
the absorption field, backfilling the trench with sandy 
material, and installing long absorption lines. Properly 
designing buildings and roads can offset the limited 
ability of the soil to support a load. Houses, roads, and 
streets should be constructed above expected flood 
levels. 

This map unit is in capability units Ils-S (MLRA-17), 
irrigated, and IVs-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


174—Hollenbeck clay, 1 to 3 percent slopes. This 
moderately well drained, nearly level and gently sloping 
soil is in interfan basins. It is deep to a hardpan. It 
formed in alluvium derived from mixed rock sources. 
Slopes are plane and are incised by many shallow 
meandering drainageways. The native vegetation is 
annual grasses and forbs. Elevation is 130 to 150 feet. 
The average annual precipitation is about 17 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the surface layer is dark grayish brown and 
brown clay about 32 inches thick. The upper 23 inches 
of the subsoil is dark grayish brown clay. The lower part 
to a depth of 60 inches is a dark grayish brown, 
strongly cemented hardpan. In some areas adjacent to 
drainageways, the surface layer is silty clay or fine 
sandy loam. 

Included in this unit are small areas of Peters and 
Redding soils on the slightly higher parts of the 
landscape. Also included, in the lower positions, are 
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small areas of Hollenbeck soils that are occasionally 
flooded. Included areas make up about 15 percent of 
the total acreage. 

Permeability is slow in the Hollenbeck soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Depth to the 
water table is more than 6 feet. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.1 inch per hour, The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used as irrigated pasture or for 
livestock grazing. A few areas are used for irrigated 
crops. This unit may provide wetland functions and 
values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated pasture. General 
management considerations include the hazard of 
erosion. Irrigation water can be applied by sprinkler and 
border methods. Leveling helps to ensure a uniform 
application of water. Seedbed preparation should be on 
the contour or across the slope where practical. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and protect the soil from erosion. 

Where this unit is used for livestock grazing, general 
management considerations include the clayey surface 
layer and excessive shrinking and swelling. The 
vegetation consists mainly of soft chess, wild oat, and 
filaree. Trampling of the clayey surface layer by 
livestock when the soil is too wet reduces productivity. 
Fencing is difficult. Excessive shrinking and swelling of 
the soil can cause fenceposts to be tilted or removed 
from the ground. The unit responds well fo range 
improvement practices, such as seeding and applying 
fertilizer. The plants selected for seeding should be 
those that meet the seasonal requirements of livestock, 
wildlife, or both. After seeding is complete, grazing 
should be deferred until the plants have set seed. 

This unit is suited to irrigated row and field crops. 
The main limitations are the slow permeability and 
depth to the hardpan. General management 
considerations include the hazard of erosion. Because 
of the restricted permeability, water applications should 
be regulated so that the water does not stand on the 
surface and damage the crops. The hardpan limits the 
suitability for deep-rooted crops. All tillage should be on 
the contour or across the slope. Furrow, border, and 
sprinkler irrigation systems are suitable. Retuming crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

This map unit is in capability units Ile-5 (MLRA-17), 
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irrigated, and IVe-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


175—Honcut sandy loam, 0 to 2 percent slopes. 
This very deep, well drained, nearly level soil is on 
alluvial fans. It formed in alluvium derived from granitic 
rock sources. Elevation is 30 to 125 feet. The average 
annual precipitation is about 11 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is brown sandy foam 
about 21 inches thick. The underlying material to a 
depth of 60 inches is brown and yellowish brown sandy 
loam. In some areas the surface layer is fine sandy 
loam, coarse sandy loam, or gravelly sandy loam. 

Included in this unit are small areas of Chuloak, 
Delhi, Tinnin, and Veritas soils in landscape positions 
similar to those of the Honcut soil. Included areas make 
up about 15 percent of the total acreage. 

Permeability is moderately rapid in the Honcut soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. The 
hazard of soil blowing is moderate. 

Most areas of this unit are used for irrigated crops, 
orchards, or vineyards. A few areas are used for 
homesite development. 

This unit is well suited to irrigated row, field, orchard, 
and vineyard crops. General management 
considerations include the hazard of soil blowing. 
Furrow, border, and sprinkler irrigation systems are 
suitable. A tillage pan forms easily if the soil is tilled 
when wet. Chiseling or subsoiling breaks up the pan. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. 

Few limitations affect the use of this unit for homesite 
development. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit IVc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


176—Honker-Vallecitos-Gonzaga complex, 30 to 50 
percent slopes. These steep soils are on both south- 
facing and north-facing slopes on mountains. The native 
vegetation is mainly annual grasses, forbs, and biue 
oak. Elevation is 800 to 3,300 feet. The average annual 
precipitation is 12 to 18 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is 200 to 240 days. 

This unit is 30 percent Honker loam, 30 percent 
Vallecitos gravelly loam, and 25 percent Gonzaga loam. 
The components of this unit occur as areas so 
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intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Honker, 
Gonzaga, and Vallecitos soils that have slopes of more 
than 50 or less than 30 percent and small areas of 
Franciscan soils. All of these included soils are in 
landscape positions similar to those of the dominant 
Honker, Vallecitos, and Gonzaga soils. Also included 
are areas of exposed bedrock and eroded Honker soils 
in convex positions near the top of the slopes. Included 
areas make up about 15 percent of the total acreage. 

The Honker soil is moderately deep and well drained. 
\t formed in material weathered from sandstone. 
Typically, the surface layer is brown loam about 5 
inches thick. The subsoil is a claypan of brown and 
strong brown gravelly clay about 28 inches thick. Hard 
sandstone bedrock is at a depth of 33 inches. In some 
areas the surface layer is gravelly loam, gravelly clay 
loam, or clay loam. 

Permeability is very slow in the Honker soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the bedrock at 
a depth of 20 to 40 inches. Roots are restricted to 
cracks and the faces of peds in the claypan, which is at 
a depth of 10 to 20 inches. Runoff is rapid, and the 
hazard of water erosion is severe. 

The Vallecitos soil is shallow and well drained. it 
formed in material weathered from sandstone. Typically, 
the surface layer is pale brown gravelly loam about 4 
inches thick. The subsoil is pale brown and brown 
gravelly clay loam about 16 inches thick. Hard 
sandstone bedrock is at a depth of 20 inches. In some 
areas the surface layer is loam, clay loam, or gravelly 
clay loam. 

Permeability is slow in the Vallecitos soil. Available 
water capacity is very low. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
bedrock at a depth of 10 to 20 inches. Runoff is rapid, 
and the hazard of water erosion is severe. 

The Gonzaga soil is moderately deep and well 
drained. It formed in material weathered from shale. 
Typically, the upper 3 inches of the surface layer is 
grayish brown loam. The lower 4 inches is grayish 
brown clay loam. The subsoil is a claypan of reddish 
brown and light reddish brown clay about 27 inches 
thick. Hard shale bedrock is at a depth of 34 inches. In 
some areas the surface layer is gravelly loam or 
gravelly clay loam. 

Permeability is very slow in the Gonzaga soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the bedrock at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 4 to 20 inches. Runoff is 
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rapid, and the hazard of water erosion is severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the severe hazard of erosion, the very low or low 
available water capacity, and the limited depth of the 
Vallecitos soil. The characteristic plant community on 
the Honker and Vallecitos soils is mainly soft chess, 
wild oat, and filaree. That on the Gonzaga soil! is mainly 
soft chess, ripgut brome, and wild oat and scattered 
blue oak. Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. Loss of the surface layer results in a 
severe decrease in productivity and in the potential of 
the unit to produce plants suitable for grazing. The very 
low or low available water capacity limits the production 
of desirable forage plants. Fencing is difficult because 
of the depth to bedrock. 

This map unit is in capability subclass Vle 
(MLRA-15), nonirrigated. The Honker and Gonzaga 
soils are in vegetative soil group D, and the Vallecitos 
soil is in vegetative soil group G. 


177—Honker-Vallecitos-Honker, eroded, complex, 
30 to 50 percent slopes. These steep soils are on 
dominantly south-facing slopes on mountains. The 
native vegetation is mainly annual grasses, forbs, and 
chaparral. Elevation is 800 to 3,300 feet. The average 
annual precipitation is 12 to 18 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is 220 to 240 days. 

This unit is 35 percent Honker loam, 30 percent 
Vallecitos gravelly loam, and 20 percent Honker 
gravelly loam, eroded. The components of this unit 
occur as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Honker and 
Vallecitos soils that have slopes of more than 50 or less 
than 30 percent and small areas of Gonzaga and 
Franciscan soils. All of these included soils are in 
landscape positions similar to those of the dominant 
Honker and Vallecitos soils. Also included are small 
areas of exposed bedrock in convex positions near the 
top of the slopes. Included areas make up about 15 
percent of the total acreage. 

The uneroded Honker soil is moderately deep and 
well drained. It formed in material weathered from 
sandstone. Typically, the surface layer is brown loam 
about 5 inches thick. The subsoil is a claypan of brown 
and strong brown gravelly clay about 28 inches thick. 
Hard sandstone bedrock is at a depth of 33 inches. In 
some areas the surface layer is clay loam, gravelly clay 
loam, or gravelly loam. 

Permeability is very slow in the uneroded Honker 
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soil. Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the bedrock at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Runoff 
is rapid, and the hazard of water erosion is severe. 

The Vallecitos soil is shallow and well drained. It 
formed in material weathered from sandstone. Typically, 
the surface layer is pale brown gravelly loam about 4 
inches thick. The subsoil is pale brown and brown 
gravelly clay loam about 16 inches thick. Hard 
sandstone bedrock is at a depth of 20 inches. In some 
areas the surface layer is loam, clay loam, or gravelly 
clay loam. 

Permeability is slow in the Vallecitos soil. Available 
water capacity is very low. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
bedrock at a depth of 10 to 20 inches. Runoff is rapid, 
and the hazard of water erosion is severe. 

The eroded Honker soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is light brownish 
gray gravelly loam about 7 inches thick. The upper 11 
inches of the subsoil is light brown gravelly clay loam. 
The lower 13 inches is a claypan of light red graveily 
clay. Hard sandstone bedrock is at a depth of 31 
inches. In some areas the surface layer is gravelly clay 
loam. 

Permeability is very slow in the eroded Honker soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the bedrock at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 8 to 16 inches. Runoff is 
rapid, and the hazard of water erosion is severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the severe hazard of erosion, the very low or low 
available water capacity, the limited depth of the 
Vallecitos soil, and dense stands of chaparral in 
moderately eroded areas. The characteristic plant 
community on the uneroded Honker and Vallecitos soils 
is mainly soft chess, wild oat, and filaree. That on the 
eroded Honker soil is mainly soft chess, red brome, and 
California sagebrush. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soils from erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the unit to produce plants suitable for 
grazing. The very low or low available water capacity 
limits the production of desirable forage plants. Fencing 
is difficult because of the depth to bedrock. Brush 
management improves areas of range that are 
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producing woody shrubs at a level that decreases the 
extent of the preferred forage plants. 

This map unit is in capability subclass Vle 
(MLRA-15), nonirrigated. The uneroded and eroded 
Honker soils are in vegetative soil group D, and the 
Vallecitos soil is in vegetative soil group G. 


178—Honker-Vallecitos-Honker, eroded, complex, 
50 to 75 percent slopes. These very steep soils are on 
dominantly south-facing slopes on mountains. The 
native vegetation is mainly annual grasses, forbs, and 
chaparral. Elevation is 800 to 3,300 feet. The average 
annual precipitation is 12 to 18 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is 220 to 240 days. 

This unit is 35 percent Honker loam, 30 percent 
Vallecitos gravelly loam, and 20 percent Honker 
gravelly loam, eroded. The components of this unit 
occur as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Honker and 
Vallecitos soils that have slopes of more than 75 or less 
than 50 percent and small areas of Gonzaga and 
Franciscan soils. All of these included soils are in 
landscape positions similar to those of the dominant 
Honker and Vallecitos soils. Also included are small 
areas of exposed bedrock in convex positions near the 
top of the slopes. Included areas make up about 15 
percent of the total acreage. 

The uneroded Honker soil is moderately deep and 
well drained. It formed in material weathered from 
sandstone. Typically, the surface layer is brown loam 
about 5 inches thick. The subsoil is a claypan of brown 
and strong brown gravelly clay about 28 inches thick. 
Hard sandstone bedrock is at a depth of 33 inches. In 
some areas the surface layer is clay loam, gravelly clay 
loam, or gravelly loam. 

Permeability is very slow in the uneroded Honker 
soil. Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the bedrock at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Runoff 
is very rapid, and the hazard of water erosion is very 
severe, 

The Vallecitos soil is shallow and well drained. It 
formed in material weathered from sandstone. Typically, 
the surface layer is pale brown gravelly loam about 4 
inches thick. The subsoil is pale brown and brown 
gravelly clay loam about 16 inches thick. Hard 
sandstone bedrock is at a depth of 20 inches. In some 
areas the surface layer is loam, gravelly clay loam, or 
clay loam. 

Permeability is slow in the Vallecitos soil. Available 
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water capacity is very low. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
bedrock at a depth of 10 to 20 inches. Runoff is very 
rapid, and the hazard of water erosion is very severe. 

The eroded Honker soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is light brownish 
gray gravelly loam about 7 inches thick. The upper 11 
inches of the subsoil is light brown gravelly clay loam. 
The lower 13 inches is a claypan of light red gravelly 
clay. Hard sandstone bedrock is at a depth of 31 
inches. In some areas the surface layer is gravelly clay 
loam. 

Permeability is very slow in the eroded Honker soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the bedrock at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 8 to 16 inches. Runoff is 
very rapid, and the hazard of water erosion is very 
severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the very severe hazard of erosion, the slope, the very 
low or low available water capacity, the limited depth of 
the Vallecitos soil, and dense stands of chaparral in 
moderately eroded areas. The characteristic plant 
community on the uneroded Honker and Vallecitos sails 
is mainly soft chess, wild oat, and filaree. That on the 
eroded Honker soil is mainly soft chess, red brome, and 
California sagebrush. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soils from erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the unit to produce plants suitable for 
grazing. The very steep topography and the resuiting 
runoff reduce the amount of rainfall that enters the soils. 
The slope limits access by livestock and results in 
overgrazing of the less sloping areas. The very low or 
low available water capacity limits the production of 
desirable forage plants. Fencing is difficult because of 
the depth to bedrock. Brush management improves 
areas of range that are producing woody shrubs at a 
level that decreases the extent of the preferred forage 
plants. 

This map unit is in capability subclass Vile 
(MLRA-15), nonirrigated. The uneroded and eroded 
Honker soils are in vegetative soil group D, and the 
Vallecitos soil is in vegetative soil group G. 


179—Itano silty clay loam, partially drained, 0 to 2 
percent slopes. This very deep, poorly drained, nearly 
level soil is on flood plains and deltas. It formed in 
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alluvium derived from granitic rock sources. Mottles in 
the profile indicate a poorly drained soil; however, 
drainage has been improved by levees and reclamation 
projects. Elevation is 15 feet below sea level to 5 feet 
above. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is light brownish gray silty 
clay loam about 15 inches thick. Below this is a buried 
surface layer of grayish brown, mottled silty clay loam 
about 19 inches thick. The underlying material to a 
depth of 60 inches is stratified, grayish brown, mottled 
silty clay loam. In some areas the surface layer is silt 
loam or mucky loam. 

Included in this unit are small areas of Dello, Kingile, 
Ryde, and Valdez soils in landscape positions similar to 
those of the Itano soil. Included areas make up about 
15 percent of the total acreage. 

Permeability is moderately slow in the Itano soil. 
Available water capacity is very high. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that is 
regulated at a depth of 3.0 to 4.5 feet by pumping. 
Runoff is very slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 0.3 
inch per hour. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. Because this soil is subject to differential 
subsidence, frequent leveling of the fields is needed to 
improve the efficiency of irrigation. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Large ditches and small spud ditches provide 
subirrigation and improve drainage. Subirrigation, 
furrow, border, and sprinkler systems are suitable. 
Where a subirrigation system is used, the water table is 
raised to a depth of 1 foot at planting time and then is 
slowly lowered during the growing season until it is ata 
depth of about 5 feet at harvest time. Maintaining crop 
residue on or near the surface helps to prevent 
excessive runoff and increases the rate of water intake 
and the organic matter content. Levees should be 
checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units Wlw-2 (MLRA-16), 
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irrigated, and |Vw-2 (MLRA-16), nonirrigated. It is in 
vegetative soil group H. 


180—Jacktone clay, 0 to 2 percent slopes. This 
somewhat poorly drained, nearly level soil is in basins. 
It is moderately deep to a hardpan. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
indicate a somewhat poorly drained soil; however, 
drainage has been improved by levees and reclamation 
projects. A few areas are dissected by intermittent 
sloughs that have been filled as a result of land 
leveling. Elevation is 5 to 100 feet. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is very dark gray and 
dark gray clay about 22 inches thick. The upper 12 
inches of the subsoil is dark gray clay and light gray 
clay loam. The next 3 inches is a light gray, strongly 
cemented to indurated hardpan. The next 9 inches is 
yellowish brown loam. The lower part to a depth of 60 
inches is a yellowish brown, weakly cemented hardpan. 
In some areas the surface layer is silty clay or silty clay 
loam. 

Included in this unit are small areas of Archerdale 
soils and small areas of Jacktone soils that have 
moderately coarse textured overwash. Both of these 
included soils are on the slightly higher parts of the 
landscape. Also included, in landscape positions similar 
to those of the dominant Jacktone soil, are small areas 
of Hollenbeck and Stockton soils and fine textured soils 
that are highly calcareous or saline-sodic. Included 
areas make up about 15 percent of the total acreage. 

Permeability is slow in the Jacktone soil. Available 
water capacity is moderate. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 20 to 40 inches. Depth to the 
waier table is more than 5 feet, but water may be briefly 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.1 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used as irrigated pasture or 
for urban development. This unit may provide wetland 
functions and values. These should be considered in 
plans for enhancement of wildlife habitat or land use 
conversion. 

This unit is Suited to irrigated row, field, orchard, and 
vineyard crops. The main limitations are the slow 
permeability and depth to the hardpan. Because of the 
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restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. The hardpan limits the 
suitability for deep-rooted crops. Where feasible, deep 
ripping of this restrictive layer can help to overcome this 
limitation. The soil should be cultivated only within a 
narrow range of moisture content. It is too sticky when 
wet and too hard when dry. Furrow, border, and 
sprinkler irrigation systems are suitable. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good candition and protect the soil from compaction. 

If this unit is used for urban development, the main 
limitations are the high shrink-swell potential, the slow 
permeability, depth to the hardpan, and low strength. 
The rare flooding is a hazard. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. On sites for septic tank 
absorption fields, the slow permeability can be 
overcome by increasing the size of the absorption field. 
Ripping the hardpan improves permeability and thus 
also improves the suitability of the soit for septic tank 
absorption fields. Properly designing buildings and 
roads can offset the limited ability of the soil to support 
a load. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units lils-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


181—Jacktone-Urban land complex, 0 to 2 percent 
slopes. This nearly level map unit is in basins. 
Elevation is 10 to 40 feet. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

This unit is 50 percent Jacktone clay and 35 percent 
Urban land. The components of this unit occur as areas 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are smal! areas of Hollenbeck 
and Stockton soils in landscape positions similar to 
those of the Jacktone soil. Also included, on the slightly 
higher parts of the landscape, are small areas of 
Jacktone soils that have moderately coarse textured or 
moderately fine textured overwash. Included areas 
make up about 15 percent of the total acreage. 
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The Jacktone soil is moderately deep to a hardpan 
and is somewhat poorly drained. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
indicate a somewhat poorly drained soil; however, 
drainage has been improved by levees and reclamation 
projects. Typically, the surface layer is very dark gray 
and dark gray clay about 22 inches thick. The upper 12 
inches of the subsoil is dark gray clay and light gray 
clay loam. The next 3 inches is a light gray, strongly 
cemented to indurated hardpan. The next 9 inches is 
yellowish brown loam. The lower part to a depth of 60 
inches is a yellowish brown, weakly cemented hardpan. 
In some areas the surface layer is silty clay or silty clay 
loam. 

Permeability is slow in the Jacktone soil. Available 
water capacity is moderate. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 20 to 40 inches. Depth to the 
waiter ‘table is more than 5 feet, but water may be briefly 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.1 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
structures. The soil material under the impervious 
surface is similar to that of Jacktone clay. 

Most areas are used for urban development. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where the Jacktone soil is used for urban 
development, the main limitations are the high shrink- 
swell potential, the slow permeability, depth to the 
hardpan, and low strength. The rare flooding is a 
hazard. Properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
the structural damage caused by shrinking and swelling. 
On sites for septic tank absorption fields, the slow 
permeability can be overcome by increasing the size of 
the absorption field. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Properly designing 
buildings and roads can offset the limited ability of the 
soil to support a load. Houses, roads, and streets 
should be constructed above expected flood levels. 

The Jacktone soil is suited to irrigated row, field, 
orchard, and vineyard crops. The main limitations are 
the slow permeability and depth to the hardpan. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
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not stand on the surface and damage the crops. The 
hardpan limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. The soil should be 
cultivated only within a narrow range of moisture 
content. It is too sticky when wet and too hard when 
dry. Furrow, border, and sprinkler irrigation systems are 
suitable. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

The Jacktone soil is in capability units Ills-8 
(MLRA-17), irrigated, and IVs-8 (MLRA-17), 
nonirrigated. It is in vegetative soil group G. The Urban 
land is not assigned a capability classification or a 
vegetative soil group. 


182—Jahant loam, 0 to 2 percent slopes. This well 
drained, nearly level soil is on low terraces. It is deep to 
a hardpan. It formed in alluvium derived from mixed 
rock sources. A few areas are dissected by intermittent 
sloughs that have been filled as a result of land 
leveling. The vegetation in areas that have not been 
cultivated is mainly annual grasses and forbs. Elevation 
is 20 to 100 feet. The average annual precipitation is 
about 15 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the upper part of the surface layer is 
grayish brown loam about 5 inches thick. The lower part 
of the surface layer and the upper part of the subsoil 
are dominantly pale brown and dark brown loam about 
26 inches thick. The next 18 inches of the subsoil is a 
claypan of brown and dark brown clay loam and clay. 
The next 4 inches is a brown and dark brown, strongly 
cemented hardpan. The lower part of the subsoil to a 
depth of 60 inches is a light brown and brown, 
indurated hardpan. In some areas the surface layer is 
fine sandy loam or sandy loam. 

Included in this unit are small areas of Bruella, 
Tokay, and Veritas soils on the slightly higher parts of 
the landscape. Also included are small areas of San 
Joaquin soils in landscape positions similar to those of 
the Jahant soil and Alamo and Madera soils in the 
slightly lower landscape positions. Included areas make 
up about 15 percent of the total acreage. 

Permeability is very slow in the Jahant soil. Available 
water capacity is moderate. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Roots are limited 
to cracks and the faces of peds in the claypan, which is 
at a depth of 22 to 31 inches. Depth to the water table 
is more than 6 feet, but water may be briefly perched 
above the hardpan after periods of heavy rainfall or 
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irrigation. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 1.0 inch per hour. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development or livestock grazing. This unit may provide 
wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. The main limitations are the very slow 
permeability in the lower part of the subsoil and depth 
to the hardpan. Because of the restricted permeability, 
water applications should be regulated so that the water 
does not stand on the surface and damage the crops. 
Careful applications are needed to prevent the buildup 
of a high water table. The hardpan limits the suitability 
for deep-rooted plants. Where feasible, deep ripping of 
this restrictive layer can help to overcome this limitation. 
A tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. Furrow, 
border, and sprinkler irrigation systems are suitable. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

If this unit is used for homesite development, the 
main limitations are depth to the very slowly permeable 
claypan and hardpan and the high shrink-swell potential 
of the clayey subsoil. On sites for septic tank absorption 
fields, the very slow permeability can be overcome by 
increasing the size of the absorption field, backfilling the 
trench with sandy material, and installing long 
absorption lines. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Excavation for 
building sites is limited by the hardpan. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent the structural 
damage caused by shrinking and swelling. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, wild 
oat, ripgut brome, and filaree. Grazing should be 
delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirabie forage 
plants have had an opportunity to set seed. 

This map unit is in capability units Hls-3 (MLRA-17), 
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group D. 


183—Jahant loam, 2 to 8 percent slopes. This well 
drained, undulating and gently rolling soil is on low 
terraces. It is deep to a hardpan. It formed in alluvium 
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derived from mixed rock sources. A few areas are 
dissected by intermittent sloughs that have been filled 
as a result of land leveling. The vegetation in areas that 
have not been cultivated is mainly annual grasses and 
forbs. Elevation is 100 to 160 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the upper part of the surface layer is 
grayish brown loam about 5 inches thick. The lower part 
of the surface jayer and the upper part of the subsoil 
are dominantly pale brown and dark brown loam about 
26 inches thick. The next 18 inches of the subsoil is a 
claypan of brown and dark brown clay foam and clay. 
The next 4 inches is a brown and dark brown, strongly 
cemented hardpan. The lower part of the subsoil to a 
depth of 60 inches is a light brown and brown, 
indurated hardpan. In some areas the surface layer is 
fine sandy loam or sandy loam. 

Included in this unit are small areas of Madera and 
San Joaquin soils in the slightly lower landscape 
positions. Also included, on toe slopes, are small areas 
of Jahant soils that have slopes of 0 to 2 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is very slow in the Jahant soil. Available 
water capacity is moderate. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 22 to 31 inches. Depth 
to the water table is more than 6 feet, but water may be 
briefly perched above the claypan or hardpan after 
periods of heavy rainfall or irrigation. Runoff is slow or 
medium, and the hazard of water erosion is slight or 
moderate. The rate of water intake in irrigated areas is 
1.0 inch per hour. 

Most areas of this unit are used for livestock grazing. 
A few areas are used as irrigated pasture or for dryland 
grain crops. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods and 
the hazard of erosion in gently rolling areas. The 
characteristic plant community is mainly soft chess, wild 
oat, ripgut brome, and filaree. Grazing should be 
delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. Grazing 
should be controlled so that desirable vegetation, such 
as soft chess, is maintained and enough vegetation is 
left standing to protect the soil from erosion. 

This unit is suited to irrigated pasture. General 
management considerations include the hazard of 
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erasion. Seedbed preparation should be on the contour 
or across the slope where practical. Irrigation water can 
be applied by sprinkler and border methods. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and protect the soil fram erosion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

This map unit is in capability units Ille-3 (MLRA-17), 
irrigated, and |Ve-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group D. 


184—Kaseberg loamy sand, 5 to 15 percent 
slopes. This somewhat excessively drained, moderately 
sloping and strongly sloping soil is on dissected 
terraces. It is shallow to a hardpan. It formed in old 
alluvium derived from granitic rock sources. Slopes are 
convex. Surface relief is irregular at the base of some 
siopes. The native vegetation is mainly annual grasses, 
forbs, and blue oak. Elevation is 150 to 260 feet. The 
average annual precipitation is about 17 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost free season is about 270 days. 

Typically, the surface layer is pale brown and light 
brown loamy sand about 10 inches thick. The upper 
part of the subsoil is light brown gravelly loamy sand 
about 6 inches thick. The lower part is a strong brown, 
indurated hardpan about 1 inch thick. The underlying 
material to a depth of 60 inches is very pale brown and 
light gray, dense, weakly cemented sandy loam, loam, 
or sandy clay loam. In some areas the surface layer is 
loamy fine sand or gravelly loamy sand. 

Included in this unit are small areas of Redding and 
Rocklin soils on terraces. Also included, in landscape 
positions similar to those of the Kaseberg soil, are small 
areas of moderately deep or deep, coarse textured soils 
that have slopes of 15 to 30 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability is rapid in the Kaseberg soil. Available 
water capacity is very low. The effective rooting depth is 
limited by the hardpan at a depth of 10 to 20 inches. 
Runoff is slow, and the hazard of water erosion is 
moderate. The rate of water intake in irrigated areas is 
3.0 inches per hour. 

Most areas of this unit are used for livestock grazing. 
A few areas are used for irrigated vineyards. 
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Where this unit is used for livestock grazing, general 
management considerations include the limited depth, 
the very low available water capacity, and the hazard of 
erosion. The characteristic plant community is mainly 
soft chess, wild oat, ripgut brome, and filaree. Fencing 
is difficult because of the depth to bedrock. The very 
low available water capacity limits the production of 
desirable forage plants. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soil from erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the unit to produce plants suitable for 
grazing. 

Where this unit is used for irrigated vineyards, the 
main limitations are the very low available water 
capacity and the limited rooting depth. General 
management considerations include the hazard of 
erosion. Because the soil is droughty, applications of 
irrigation water should be light and frequent. Sprinkler 
and drip irrigation systems are suitable. They permit an 
even, controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. All 
tillage should be on the contour or across the slope. 
Growing permanent cover crops between the rows of 
vines helps to control runoff and erosion. Annual 
cultivation should be avoided on the steeper slopes. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and maintains the rate of water intake. 

This map unit is in capability subclass Vile 
(MLRA-17), irrigated and nonirrigated. It is in vegetative 
soil group G. 


185—Kaseberg fine sandy loam, 2 to 15 percent 
slopes. This well drained, undulating to rolling soil is on 
dissected terraces. It is shallow to a hardpan. lt formed 
in material weathered from weakly consolidated or 
moderately consolidated sandstone. Slopes are 
concave and receive runoff from the higher areas. 
Hummocky microrelief is evident in some areas. The 
native vegetation is mainly annual grasses and forbs. 
Elevation is 150 to 270 feet. The average annual 
precipitation is about 17 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer and the upper part of the 
subsoil are light brownish gray, pale brown, and pinkish 
gray fine sandy loam about 17 inches thick. The lower 
part of the subsoil is a very pale brown hardpan about 3 
inches thick. Light gray sandstone is at a depth of 20 
inches. In some areas the surface layer is loamy sand, 
gravelly sandy loam, sandy loam, or loam. 

Included in this unit are small areas of Yellowlark 
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soils in drainageways and Pardee and Rocklin soils on 
the higher terraces. Also included are small areas of 
very shallow to deep, coarse textured soils in landscape 
positions similar to those of the Kaseberg soil. Included 
areas make up about 15 percent of the total acreage. 

Permeability is moderate in the Kaseberg soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the hardpan, which is at a 
depth of 10 to 20 inches and is underlain by bedrock. 
Runoff is slow or medium, and the hazard of water 
erosion is moderate. 

Most areas are used for livestock grazing. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the limited depth, 
the very low available water capacity, and the hazard of 
erosion. The characteristic plant community is mainly 
soft chess, wild oat, ripgut brome, and filaree. Fencing 
is difficult because of the depth to bedrock. The very 
low available water capacity limits the production of 
desirable forage plants. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soil from erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the unit to produce plants suitable for 
grazing. 

This map unit is in capability subclass Vle 
(MLRA-17), nonirrigated. It is in vegetative soil group G. 


186—Kaseberg loam, 15 to 30 percent slopes. This 
well drained, moderately steep soil is on dissected 
terraces. It is shallow to a hardpan. It formed in material 
weathered from weakly consolidated or moderately 
consolidated siltstone. Slopes are convex. Areas are 
narrow and sinuous and descend from the adjacent 
high terraces. The native vegetation is mainly annual 
grasses and forbs. Elevation is 140 to 270 feet. The 
average annual precipitation is about 17 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 

Typically, the surface layer and the upper part of the 
subsoil are light brownish gray and pale brown loam 
about 16 inches thick. The lower part of the subsoil is a 
light yellowish brown hardpan about 1 inch thick. Light 
yellowish brown siltstone is at a depth of 17 inches. In 
some areas the surface layer is gravelly sandy loam or 
sandy loam. 

Included in this unit are small areas of Corning, 
Pardee, and Pentz soils on terraces. Included areas 
make up about 15 percent of the total acreage. 

Permeability is moderate in the Kaseberg soil. 


80 


Available water capacity is very low. The effective 
rooting depth is limited by the hardpan, which is at a 
depth of 10 to 20 inches and is underlain by bedrock. 
Runoff is rapid, and the hazard of water erosion is 
severe. 

This unit is used mainly for livestock grazing. General 
management considerations include the limited depth, 
the very low available water capacity, and the severe 
hazard of erosion. The characteristic plant community is 
mainly soft chess, wild oat, ripgut brome, and filaree. 
Fencing is difficult because of the depth to bedrock. 
The very low available water capacity limits the 
production of desirable forage plants. Grazing should be 
controlled so that desirable vegetation, such as soft 
chess, is maintained and enough vegetation is left 
standing to protect the soil from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. 

This map unit is in capability subclass Vle 
(MLRA-17), nonirrigated. It is in vegetative soil group G. 


187—Keyes-Bellota complex, 2 to 15 percent 
slopes. These undulating to rolling soils are on hills. 
The native vegetation is mainly annual grasses and 
forbs. Elevation is 140 to 300 feet. The average annual 
precipitation is about 16 inches, the average air 
temperature is about 60 degrees F, and the frost-free 
period is about 270 days. . 

This unit is 45 percent Keyes gravelly loam and 40 
percent Bellota sandy loam. The Keyes soil is on 
complex slopes, and the Bellota soil is on concave 
slopes. The components of this unit occur as areas so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Hicksville and 
Yellowlark soils in drainageways, Pardee and Redding 
soils on terraces, Pentz soils in convex positions near 
the top of the slopes, and Peters soils in the slightly 
lower landscape positions. Also included are small 
areas of very shallow, moderately coarse textured soils 
in landscape positions similar to those of the Keyes and 
Bellota soils and small areas of soils that have clay at 
he surface. Included areas make up 15 percent of the 
‘otal acreage. 

The Keyes soil is shallow to a hardpan and is 
moderately well drained. It formed in alluvium derived 
rom mixed rock sources and in material weathered 
rom basic andesitic, tuffaceous sandstone. Typically, 
he surface layer is brown gravelly loam about 12 
inches thick. The upper part of the subsoil is a claypan 
of brown gravelly clay about 7 inches thick. The lower 
part is a yellowish brown, strongly cemented hardpan 
about 15 inches thick. Light gray, weakly consolidated, 
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basic andesitic, tuffaceous sandstone bedrock is at a 
depth of 34 inches. In some areas the surface layer is 
sandy loam, loam, or cobbly sandy loam. 

Permeability is very slow in the Keyes soil. Available 
water capacity is very low. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan, which is at a depth of 10 to 20 inches and is 
underlain by bedrock. Roots are restricted to cracks and 
the faces of peds in the claypan, which is at a depth of 
10 to 17 inches. Water is briefly perched above the 
claypan and hardpan after periods of heavy rainfall. 
Runoff is slow or medium, and the hazard of water 
erosion is slight or moderate. 

The Bellota soil is moderately deep to a hardpan and 
is moderately well drained. It formed in alluvium derived 
from mixed rock sources and in material weathered 
from basic andesitic, tuffaceous sandstone. Typically, 
the surface layer is light brownish gray and grayish 
brown sandy loam about 9 inches thick. The upper 14 
inches of the subsoil is brown and dark brown gravelly 
and cobbly sandy clay loam. The next 12 inches is a 
claypan of dark grayish brown and brown clay. The 
lower 2 inches is a light gray hardpan. Pale brown, 
weakly consolidated, basic andesitic, tuffaceous 
sandstone bedrock is at a depth of 37 inches. In some 
areas the surface layer is sandy loam, gravelly loam, or 
cobbly sandy loam. 

Permeability is very slow in the Bellota soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the hardpan, 
which is at a depth of 20 to 40 inches and is underlain 
by bedrock. Roots are restricted to cracks and the faces 
of peds in the claypan, which is at a depth of 12 to 30 
inches. Water is briefly perched above the claypan and 
hardpan after periods of heavy rainfall. Runoff is stow or 
medium, and the hazard of water erosion is slight or 
moderate. 

Most areas are used for livestock grazing. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
erosion in rolling areas, the very low or low available 
water capacity, saturated soil conditions in concave 
areas following rainy periods, and the limited depth of 
the Keyes soil. The characteristic plant community is 
mainly soft chess, wild oat, and filaree on the Keyes 
soil and soft chess, mouse barley, annual ryegrass, and 
filaree on the Beltota soil. Grazing should be controlled 
so that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soils from erosion. The very low or low 
available water capacity limits the production of 
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desirable forage plants. Grazing should be delayed until 
the soils are firm enough to withstand trampling by 
livestock and the more desirable forage plants have had 
an opportunity to set seed. Fencing is difficult because 
of the depth to bedrock. 

This map unit is in capability subclass Vie 
(MLRA-17), nonirrigated. The Keyes soil is in vegetative 
soil group G, and the Bellota soil is in vegetative soil 
group D. 


188—Keyes-Redding complex, 2 to 8 percent 
slopes. These undulating and gently rolling soils are on 
high terraces and hills. The native vegetation is mainly 
annual grasses and forbs. Elevation is 125 to 200 feet. 
The average annual precipitation is about 17 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

This unit is 45 percent Keyes gravelly loam and 40 
percent Redding gravelly loam. The Redding soil is on 
concave or convex slopes, and the Keyes soil is on 
concave slopes. The components of this unit occur as 
areas so intricately intermingled that it was not practical 
to map them separately at the scale used. 

Included in this unit are smail areas of Bellota soils 
and small areas of Redding soils that have slopes of 
more than 8 percent. Both of these included soils are in 
andscape positions similar to those of the dominant 
Keyes and Redding soils. Also included are small areas 
of Pardee soils on terraces, Peters soils in the slightly 
lower landscape positions, and soils that have clay at 
he surface. Included areas make up 15 percent of the 
otal acreage. 

The Keyes soil is shallow to a hardpan and is 
moderately well drained. It formed in alluvium derived 
tom mixed rock sources and in material weathered 
rom basic andesitic, tuffaceous sandstone. Typically, 
the surface layer is grayish brown gravelly loam about 6 
inches thick. The upper part of the subsoil is a claypan 
of brown graveily clay about 7 inches thick. The lower 
part is a yellowish brown, moderately cemented 
hardpan about 21 inches thick. Light gray, weakly 
consolidated, basic andesitic, tuffaceous sandstone 
bedrock is at a depth of 34 inches. In some areas the 
surface layer is loam, cobbly loam, or gravelly sandy 
loam. 

Permeability is very slow in the Keyes soil. Available 
water capacity is very low. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan, which is at a depth of 10 to 20 inches and is 
underlain by bedrock. Roots are restricted to cracks and 
the faces of peds in the claypan, which is at a depth of 
6 to 17 inches. Water is briefly perched above the 
claypan and hardpan after periods of heavy rainfall. 
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Runoff is slow or medium, and the hazard of water 
erosion is slight or moderate. 

The Redding soil is moderately deep to a hardpan 
and is moderately well drained. It formed in alluvium 
derived from mixed rock sources. Typically, the surface 
layer is light brown, strong brown, and reddish yellow 
gravelly loam about 16 inches thick. The upper part of 
the subsoil is a claypan of reddish brown clay about 6 
inches thick. The lower part to a depth of 60 inches is a 
reddish yellow, indurated hardpan. In some areas the 
surface layer is gravelly sandy loam, cobbly loam, or 
loam. 

Permeability is very slow in the Redding soil. 
Available water capacity is very low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 16 to 36 inches. Water 
is briefly perched above the claypan after periods of 
heavy rainfall. Runoff is slow or medium, and the 
hazard of water erosion is slight or moderate. 

This unit is used mainly for livestock grazing. General 
management considerations include the hazard of 
erosion in rolling areas, the very low available water 
capacity, saturated soil conditions in concave areas 
following rainy periods, and the limited depth of the 
Keyes soil. The characteristic plant community is mainly 
soft chess, wild oat, and filaree on the Keyes soil and 
soft chess, ripgut brome, wild oat, and filaree on the 
Redding soil. Grazing should be controlled so that 
desirable vegetation, such as soft chess, is maintained 
and enough vegetation is left standing to protect the 
soils from erosion. The very low available water 
capacity limits the production of desirable forage plants. 
Grazing should be delayed until the soils are firm 
enough to withstand trampling by livestock and the 
more desirable forage plants have had an opportunity to 
set seed. Fencing is difficult because of the depth to 
bedrock. 

This map unit is in capability subclass Vle 
(MLRA-17), nonirrigated. The Keyes soil is in vegetative 
soil group G, and the Redding soil is in vegetative soil 
group D. 


189—Kingdon fine sandy loam, 0 to 2 percent 
slopes. This very deep, moderately well drained, nearly 
level soil is on low fan terraces. It formed in alluvium 
derived from granitic rock sources. A few areas are 
dissected by intermittent sloughs that have been filled 
because of land leveling. Elevation is 10 to 150 feet. 
The average annual precipitation is about 15 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 260 days. 
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Typically, the upper 5 inches of the surface layer is 
brown fine sandy loam. The lower 9 inches is grayish 
brown and brown fine sandy loam. The upper 14 inches 
of the subsoil is brown and pale brown fine sandy loam. 
The lower 14 inches is pale brown and brown loam and 
fine sandy loam. The substratum to a depth of 61 
inches is pale brown and light gray fine sandy loam and 
sandy loam. In some areas the. surface layer is sandy 
loam or loam. 

Included in this unit are small areas of Acampo, 
Devries, and Tujunga soils in the slightly lower 
landscape positions. Also included, in landscape 
positions similar to those of the Kingdon soil, are small 
areas of Tokay soils and moderately coarse textured 
soils that have a moderately fine textured subsoil. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderate in the Kingdon soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. The 
hazard of soil blowing is moderate. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is well suited to irrigated crops. General 
management considerations include the hazard of soil 
blowing. Furrow, border, and sprinkler irrigation systems 
are suitable. A tillage pan forms easily if the soil is tilled 
when wet. Chiseling or subsoiling breaks up the pan. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. 

Few limitations affect the use of this unit for homesite 
development. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit IVc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


190—Kingile muck, partially drained, 0 to 2 
percent slopes. This very deep, very poorly drained, 
nearly level soil is on deltas. It formed in hydrophytic 
plant remains derived from reeds and tules and in the 
underlying alluvium derived from mixed rock sources. 
Levees, drainage ditches, and pumping of the water 
table alter the drainage of this soil. Elevation is 15 feet 
below sea level to § feet above. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is dark gray and very 


Soil Survey 


dark brown muck about 17 inches thick. The underlying 
material to a depth of 61 inches is very dark grayish 
brown and dark gray, mottled silty clay and silty clay 
loam. In some areas the surface layer is mucky clay 
loam or mucky loam. 

Included in this unit are small areas of Ryde and 
Valdez soils on the slightly higher parts of the 
landscape. Also included are small areas of Rindge and 
Shinkee soils in landscape positions similar to those of 
the Kingile soil. Included areas make up about 15 
percent of the total acreage. 

Permeability is slow in the Kingile soil. Available 
water capacity is very high. The effective rooting depth 
of the crops commonly grown in the county is limited by 
an apparent water table that is regulated at a depth of 3 
to 4 feet by pumping. This soil is subject to subsidence. 
Runoff is very slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 4.0 
inches per hour. The hazard of soil blowing is severe. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence, the high water 


‘ table, and the slow permeability. General management 


considerations include the severe hazard of soil 
blowing. Because this soil is subject to differential 
subsidence, frequent leveling of the fields is needed to 
improve the efficiency of irrigation. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Large ditches and small spud ditches provide 
subirrigation and improve drainage. Because of the 
restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Subirrigation, furrow, 
border, and sprinkler systems are suitable. Where a 
subirrigation system is used, the water table is raised to 
a depth of 1 foot at planting time and then is siowly 
lowered during the growing season until it is at a depth 
of about 5 feet at harvest time. When the wind velocity 
is high in spring, the hazard of soil blowing can be 
reduced by properly managing all crop residue and by 
minimizing tillage. Levees should be checked 
periodically, and a proper maintenance program should 
be developed. 

This map unit is in capability units IIlw-10 (MLRA-16), 
irrigated, and IVw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 
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191—Kingile-Ryde complex, partially drained, 0 to 
2 percent slopes. These nearly level soils are on 
deltas. Elevation is 15 feet below sea level to 5 feet 
above. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

This unit is 50 percent Kingile muck and 35 percent 
Ryde clay loam. The components of this unit occur as 
areas So intricately intermingled that it was not practical 
to map them separately at the scale used. 

Included in this unit are small areas of Peltier, 
Rindge, and Shinkee soils in landscape positions similar 
to those of the Kingile and Ryde soils. Included areas 
make up about 15 percent of the total acreage. 

The Kingile soil is very deep and very poorly drained. 
It formed in hydraphytic plant remains derived from 
reeds and tules and in the underlying alluvium derived 
from mixed rock sources. Levees, drainage ditches, and 
pumping of the water table alter the drainage of this 
soil. Typically, the surface layer is dark gray and very 
dark brown muck about 17 inches thick. The underlying 
material to a depth of 61 inches is very dark grayish 
brown and dark gray, mottled silty clay and silty clay 
loam. In some areas the surface layer is mucky clay 
loam or mucky loam. 

Permeability is slow in the Kingile soil. Available 
water capacity is very high. The effective rooting depth 
of the crops commonly grown in the county is limited by 
an apparent water table that is regulated at a depth of 3 
to 4 feet by pumping. This soil is subject to subsidence. 
Runoff is very slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 4.0 
inches per hour. The hazard of soil blowing is severe. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

The Ryde soil is very deep and very poorly drained. 
It formed in hydrophytic plant remains derived from 
reeds and tules and in alluvium derived from mixed rock 
sources. Levees, drainage ditches, and pumping of the 
water table alter the drainage of this soil. Typically, the 
surface layer is grayish brown and dark gray, mottled 
clay loam about 24 inches thick. Below this is a buried 
surface layer of very dark gray, mottled mucky clay 
loam about 8 inches thick. The underlying material to a 
depth of 63 inches is very dark gray and dark grayish 
brown, mottled silty clay loam. in some areas the 
surface layer is mucky clay loam or silty clay loam. 

Permeability is moderately slow in the Ryde soil. 
Available water capacity is very high. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that is 
regulated at a depth of 3 to 4 feet by pumping. This soil 
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is Subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence, the high water 
table, and the slow permeability. General management 
considerations include the hazard of soil blowing. 
Because these soils are subject to differential 
subsidence, frequent leveling of the fields is needed to 
improve the efficiency of irrigation. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Large ditches and small spud ditches provide 
subirrigation and improve drainage. Because of the 
restricted permeability in the Kingile soil, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. Where a subirrigation system is used, the 
water table is raised to a depth of 1 foot at planting time 
and then is slowly lowered during the growing season 
until it is at a depth of about 5 feet at harvest time. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. Levees should 
be checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units IIlhw-10 (MLRA-16), 
irrigated, and |Vw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


192—Lithic Xerorthents-Toomes complex, 2 to 15 
percent slopes. These undulating to rolling soils are on 
ridges and plateaus in areas of volcanic flows. Stones 
and boulders cover 2 to 10 percent of the surface. Most 
are on the surface of the Lithic Xerorthents. The native 
vegetation is mainly annual grasses and forbs. 
Elevation is 150 to 450 feet. The average annual 
precipitation is about 17 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

This unit is 60 percent Lithic Xerorthents and 25 
percent Toomes loam. The components of this unit 
occur as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 
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Included in this unit are small areas of Pentz sails 
and exposed bedrock. Also included are small areas of 
soils that are moderately deep and medium textured or 
are shallow and very cobbly and medium textured. The 
included areas are in landscape positions similar to 
those of the Lithic Xerorthents and the Toomes soil. 
Included areas make up 15 percent of the total acreage. 

The Lithic Xerorthents are very shallow and are 
moderately well drained or well drained. They formed in 
material weathered from hard, andesitic tuff breccia. 
Typically, about 10 percent of the surface is covered 
with stones and boulders. The surface layer is grayish 
brown cobbly sandy loam about 3 inches thick. Light 
gray, hard, andesitic tuff breccia is at a depth of 3 
inches. In some areas the surface layer is gravelly 
sandy loam or cobbly loam. 

Permeability is moderate or moderately rapid in the 
Lithic Xerorthents. Available water capacity is very low. 
The effective rooting depth is limited by the bedrock at 
a depth of 1 to 4 inches. Runoff is rapid, and the hazard 
of water erosion is moderate. 

The Toomes soil is very shallow or shallow and is 
well drained. It formed in material weathered from hard, 
andesitic tuff breccia. Typically, about 2 percent of the 
surface is covered with stones. The surface layer and 
subsoil are pale brown and light brown loam about 15 
inches thick. Light gray, hard, andesitic tuff breccia is at 
a depth of 15 inches. In some areas the surface layer is 
gravelly loam. 

Permeability is moderate in the Toomes soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 4 to 
20 inches. Runoff is medium, and the hazard of water 
erosion is slight or moderate. 

This unit is used mainly for livestock grazing. General 
management considerations include the very low 
available water capacity, the limited depth, and the 
hazard of erosion. The Lithic Xerorthents support only a 
sparse stand of plants that are suitable for grazing, 
mainly soft chess, toad rush, and hairgrass. The 
characteristic plant community on the Toomes soil is 
soft chess, mouse barley, and filaree. The very low 
available water capacity limits the production of 
desirable forage plants. Fencing is difficult because of 
the limited depth to bedrock. Grazing should be 
controlled so that desirable vegetation, such as soft 
chess, is maintained and enough vegetation is left 
standing to protect the soils from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. 

This map unit is in capability subclass Vile 
(MLRA-18), nonirrigated. It is in vegetative soil group G. 
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193—Madera sandy loam, 0 to 2 percent slopes. 
This moderately well drained, nearly level soil is on low 
terraces. {t is moderately deep to a hardpan. It formed 
in alluvium derived from granitic rock sources. In areas 
that have not been leveled, slopes are complex and the 
landscape is characterized by hummocky microrelief. 
The native vegetation is mainly annual grasses and 
forbs. Meandering drainageways and closed 
depressions fill with water to form vernal pools during 
the winter in many areas. Elevation is 60 to 150 feet. 
The average annual precipitation is about 14 inches, 
the average annual air temperature is about 61 degrees 
F, and the average frost-free period is about 275 days. 

Typically, the surface layer is grayish brown and 
brown sandy loam about 19 inches thick. The upper 4 
inches of the subsoil is brown sandy clay loam. The 
next 6 inches is a claypan of light reddish brown clay. 
The lower part to a depth of 60 inches is a pale brown 
and brown, indurated, iron- and silica-cemented 
hardpan. In some areas the surface layer is fine sandy 
loam or loam. 

Included in this unit are small areas of Alamo soils in 
drainageways, Exeter and Jahant soils in landscape 
positions similar to those of the Madera soil, and 
Veritas soils on the slightly higher parts of the 
landscape. Also included are small areas of Madera 
soils that have slopes of 2 to 5 percent and areas 
where depth to the hardpan is as little as 10 inches and 
most of the soil has been removed, altered, or exposed 
as a result of deep leveling cuts. Included areas make 
up about 15 percent of the total acreage. 

Permeability is very slow in the Madera soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of tO to 25 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfall or irrigation. Runoff is ponded 
in the small vernal pools, is very slow or ponded in the 
leveled areas, and is slow on the convex slopes. The 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. The soil 
is not subject to flooding. 

Most areas are used for livestock grazing or for 
irrigated pasture, irrigated crops, or vineyards. A few 
areas are used for homesite development. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
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characteristic plant community is mainly soft chess, 
foxtail fescue, and filaree. Grazing should be delayed 
until the soil is firm enough to withstand trampling by 
livestock and the more desirable forage plants have had 
an opportunity to set seed. 

This unit is suited to irrigated pasture. The main 
limitations are the complex slopes and the low available 
water capacity. Leveling helps to ensure a uniform 
application of water. Because the soil is droughty, 
applications of irrigation water should be light and 
frequent. The water can be applied by sprinkler and 
border methods. Proper stocking rates, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and protect the soil from 
compaction. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are the complex slopes, 
depth to the very slowly permeable claypan and 
hardpan, and the low available water capacity. Leveling 
helps to ensure a uniform application of water. The 
hardpan {limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or 
subsoiling breaks up the pan. Because the soil is 
droughty, applications of irrigation water should be light 
and frequent. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and maintains the rate of 
water intake. 

If this unit is used for homesite development, the 
main limitations are depth to the very slowly permeable 
claypan and hardpan, the high shrink-swell potential, 
and low strength in the clayey subsoil. On sites for 
septic tank absorption fields, the very slow permeability 
can be overcome by increasing the size of the 
absorption field, backfilling the trench with sandy 
material, and installing long absorption lines. Ripping 
the hardpan improves permeability and thus also 
improves the suitability of the soil for septic tank 
absorption fields. Excavation for building sites is limited 
by the hardpan. Properly designing foundations and 
footings and diverting runoff away from buildings help to 
prevent the structural damage caused by shrinking and 
swelling. Properly designing buildings and roads can 
offset the limited ability of the soil to support a oad. 

This map unit is in capability unit \Vs-3 (MLRA-17), 
irrigated and nonirrigated. it is in vegetative soil group 
D. 


194—-Madera loam, 2 to 5 percent slopes. This 
moderately well drained, undulating soil is on dissected 
low terraces. It is moderately deep to a hardpan. It 
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formed in alluvium derived from granitic rock sources. 
Slopes occur as a complex of plane and convex side 
slopes and concave drainageways. The native 
vegetation is mainly annual grasses and forbs. 
Elevation is 60 to 150 feet. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 61 degrees F, and the average 
frost-free period is about 275 days. 

Typically, the surface layer is brown loam about 10 
inches thick. The upper part of the subsoil is a claypan 
of light reddish brown clay about 20 inches thick. The 
lower part to a depth of 60 inches is a brown and light 
brown, indurated, silica-cemented hardpan. tn some 
areas the surface layer is sandy loam. 

Included in this unit are small areas of Exeter, 
Jahant, and San Joaquin soils in landscape positions 
similar to those of the Madera soil. Also included, on 
toe slopes, are small areas of Madera soils that have 
slopes of 0 to 2 percent. Included areas make up about 
15 percent of the total acreage. 

Permeability is very slow in the Madera soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 25 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfall or irrigation. Runoff is slow or 
medium, and the hazard of water erosion is slight or 
moderate. The rate of water intake in irrigated areas is 
1.0 inch per hour. The soil is not subject to flooding. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated vineyards, for irrigated 
pasture, or for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, 
foxtail fescue, and filaree. Grazing should be delayed 
until the soil is firm enough to withstand trampling by 
livestock and the more desirable forage plants have had 
an opportunity to set seed. 

This unit is suited to irrigated vineyard crops. The 
main limitations are depth to the very slowly permeable 
claypan and hardpan and the low available water 
capacity. General management considerations include 
the hazard of erosion. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
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restrictive layer can help to overcome this limitation. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. Because the 
soil is droughty, applications of irrigation water should 
be light and frequent. Sprinkler and drip irrigation 
systems are suitable. They permit an even, controlled 
application of water, help to prevent excessive runoff, 
and minimize the risk of erosion. All tillage should be on 
the contour or across the slope. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, minimizes crusting, and increases the 
rate of water intake. 

This unit is suited to irrigated pasture. The main 
limitation is the low available water capacity. General 
management considerations include the hazard of 
erosion. Because the soil is droughty, applications of 
irrigation water should be light and frequent. The water 
can be applied by sprinkler and border methods. 
Seedbed preparation should be on the contour or 
across the slope where practical. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from erosion. 

If this unit is used for homesite development, the 
main limitations are depth to the very slowly permeable 
claypan and hardpan, the high shrink-swell potential, 
and low strength in the clayey subsoil. On sites for 
septic tank absorption fields, the very slow permeability 
can be overcome by increasing the size of the 
absorption field, backfilling the trench with sandy 
material, and installing long absorption lines. The cuts 
needed to provide essentially level building sites can 
expose the claypan or hardpan. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. 

This map unit is in capability unit |\Ve-3 (MLRA-17}, 
irrigated and nonirrigated. It is in vegetative soil group 
D. 


195—Madera-Alamo complex, leveled, 0 to 1 
percent slopes. These nearly level soils are on low 
terraces. The native vegetation is mainly annual 
grasses and forbs. Elevation is 60 to 150 feet. The 
average annual precipitation is about 14 inches, the 
average annual air temperature is about 61 degrees F, 
and the average frost-free period is about 275 days. 

This unit is 65 percent Madera sandy loam and 20 
percent an Alamo soil that has overburden of sandy 
loam. The Alamo soil was originally in old drainageways 
prior to leveling. The components of this unit occur as 
areas so intricately intermingled that it was not practical 
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to map them separately at the scale used. 

Included in this unit are smail areas of Jahant and 
San Joaquin soils in landscape positions similar to 
those of the Madera and Alamo soils, shallow claypan 
soils, and soils that have been ripped or leveled and 
have remnants of claypan and hardpan material. Also 
included, on the slightly higher parts of the landscape, 
are small areas of Madera soils that have slopes of 1 to 
2 percent. Included areas make up about 15 percent of 
the total acreage. 

The Madera soil is moderately deep to a hardpan 
and is moderately weil drained. It formed in alluvium 
derived from granitic rock sources. Typically, the 
surface layer is grayish brown sandy loam about 10 
inches thick. The upper part of the subsoil is brown clay 
about 10 inches thick. The lower part to a depth of 60 
inches is a brown and pale brown, indurated, silica- 
cemented hardpan. In some areas the surface layer is 
fine sandy loam or loam. 

Permeability is very slow in the Madera soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 25 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfall or irrigation. Runoff is very 
slow or ponded in small vernal pools, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 1.5 inches per hour. The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

The Alamo soil is moderately deep to a hardpan and 
is poorly drained. It formed in ailuvium derived from 
mixed rock sources. Typically, the surface layer is gray 
and brown sandy loam overburden derived from the 
adjacent Madera soil. It is about 12 inches thick. Below 
this is a buried surface layer of dark gray and dark 
grayish brown clay about 13 inches thick. The upper 
part of the subsoil is dark gray clay about 9 inches 
thick. The lower part to a depth of 60 inches is a brown 
and pale brown, indurated, silica-cemented hardpan. In 
some areas the surface layer is loam or clay loam. 

Permeability is very slow in the Alamo soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the hardpan at 
a depth of 20 to 40 inches. Roots are restricted to 
cracks and the faces of peds in the buried soil, which is 
at a depth of 12 to 20 inches. Water is perched within a 
depth of 12 inches after periods of heavy rainfall or 
irrigation. Runoff is very slow or ponded in small vernal 
pools, and the hazard of water erosion is slight. The 
rate of water intake in irrigated areas is 1.5 inches per 
hour. The soil is subject to rare flooding, which occurs 
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during years of abnormally high precipitation. 

Most areas are used for irrigated pasture or irrigated 
crops. A few areas are used for homesite development. 
This unit may provide wetland functions and values. 
These should be considered in plans for enhancement 
of wildlife habitat or land use conversion. 

This unit is suited to irrigated pasture. The main 
limitations are the low available water capacity and the 
high water table. Because these soils are droughty, 
applications of irrigation water should be light and 
frequent. A drainage system may be needed. Irrigation 
water can be applied by sprinkler and border methods. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soils from compaction. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are depth to the very slowly 
permeable claypan and hardpan, the high water table in 
the Alamo soil, and the low available water capacity. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. The 
hardpan limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. A drainage system may 
be needed. Because these soils are droughty, 
applications of irrigation water should be light and 
frequent. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the 
soils or regularly adding other organic material improves 
fertility, minimizes crusting, and maintains the rate of 
water intake. 

if this unit is used for homesite development, the 
main limitations are depth to the very slowly permeable 
claypan and hardpan, the high water table in the Alamo 
soil, the high shrink-swell potential, and low strength in 
the clayey subsoil. On sites for septic tank absorption 
fields, the very slow permeability can be overcome by 
increasing the size of the absorption field. Excavation 
for building sites is limited by the hardpan. The very 
slow permeability and the high water table increase the 
possibility that septic tank absorption fields will not 
function properly. A drainage system is needed if roads 
or building foundations are constructed. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent the structural 
damage caused by shrinking and swelling. Properly 
designing buildings and roads can offset the limited 
ability of the soils to support a load. 

This map unit is in capability unit IVs-3 (MLRA-17), 
irrigated and nonirrigated. Tne Madera soil is in 
vegetative soil group D, and the Alamo soil is in 
vegetative soil group E. 
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196—Manteca fine sandy loam, 0 to 2 percent 
slopes. This moderately well drained, nearly level soil is 
on low terraces. It is moderately deep to a hardpan. tt 
formed in alluvium derived from mixed rock sources. 
Elevation is 20 to 110 feet. The average annual 
precipitation is about 11 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is grayish brown fine 
sandy loam about 11 inches thick. The upper part of the 
subsoil is grayish brown and light brownish gray fine 
sandy loam about 13 inches thick. The next part is a 
light gray, indurated hardpan, which extends to a depth 
of 35 inches. The lower part is a light gray, weakly 
cemented to strongly cemented hardpan, which extends 
to a depth of 54 inches. The underlying material to a 
depth of 74 inches is variegated light gray and white 
sandy loam. In some areas the surface layer is loam or 
clay loam. 

Included in this unit are small areas of Tinnin and 
Veritas soils on the slightly higher parts of the 
landscape, small areas of Guard and Trahern soils on 
the slightly lower parts, and a few areas where depth to 
the hardpan is as little as 10 inches, mainly where deep 
leveling cuts have been made. Also included are some 
areas of soils that have been subsoiled or deeply ripped 
and have fragments of cemented material on the 
surface and throughout the profile. Included areas make 
up about 15 percent of the total acreage. 

Permeability is moderate in the Manteca soil. 
Available water capacity is low. The effective rooting 
depth is limited by the hardpan at a depth of 20 to 40 
inches. Depth to the water table is more than 6 feet, but 
water may be perched above the hardpan after periods 
of heavy rainfall or irrigation. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Mosi areas are used for irrigated crops or vineyards. 
A few areas are used as irrigated pasture or for 
homesite development. This unit may provide wetland 
functions and values. These should be considered in 
plans for enhancement of wildlife habitat or land use 
conversion. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are depth to the hardpan 
and the low available water capacity. General 
management considerations include the hazard of soil 
blowing. The hardpan limits the suitability for deep- 
rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
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Because the soil is droughty, applications of irrigation 
water should be light and frequent. Careful applications 
are needed to prevent the buildup of a high water table. 
Furrow, border, and sprinkler irrigation systems are 
suitable. A tillage pan forms easily if the soil is tilled 
when wet. Chiseling or subsoiling breaks up the pan. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing titage. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitation is depth to the hardpan. The rare 
flooding is a hazard. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Houses, roads, and 
streets should be constructed above expected flood 
levels. 

This map unit is in capability units Ills-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


197—Merritt silty clay loam, partially drained, 0 to 
2 percent slopes. This very deep, poorly drained, 
nearly level soil is on flood plains. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
indicate a poorly drained soil; however, drainage has 
been improved by levees and reciamation projects. 
Elevation is 5 to 50 feet. The average annual 
precipitation is about 13 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is grayish brown and dark 
gray silty clay loam about 17 inches thick. The next 32 
inches is light brownish gray, grayish brown, and gray 
silt loam and silty clay loam. The substratum to a depth 
of 60 inches is grayish brown fine sandy loam. In some 
areas the surface layer is loam or silt loam. 

Included in this unit are small areas of Grangeville, 
Guard, and Ryde soils in landscape positions similar to 
those of the Merritt soil. Also included are small areas 
of Egbert soils in the slightly lower landscape positions. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Merritt soil. 
Available water capacity is high. The effective rooting 
depth of the crops commonly grown in the county is 
limited by an apparent water table that has been 
lowered to a depth of 4 to 6 feet through drainage 
systems that require continual maintenance. Runoff is 
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slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.3 inch per hour. 
The soil is subject to rare flooding, which occurs during 
years of abnormaily high precipitation. 

This unit is used mainly for irrigated row or field 
crops. It is also used for homesite development. It may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated crops. The main 
limitation is the high water table. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Tile drainage can lower the water table if a 
suitable outlet is available. Furrow, border, and sprinkler 
irrigation systems are suitable. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, minimizes crusting, and increases the 
rate of water intake. 

If this unit is used for homesite development, the 
main limitation is the high water table. The rare flooding 
is a hazard. The high water table increases the 
possibility that septic tank absorption fields will not 
function properly. A drainage system is needed if roads 
or building foundations are constructed. Houses, roads, 
and streets should be constructed above expected flood 
levels. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


198—Merritt silty clay loam, partially drained, 0 to 
2 percent slopes, occasionally flooded. This very 
deep, poorly drained, nearly level soil is on flood plains. 
It formed in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a poorly drained soil; 
however, drainage has been improved by reclamation 
projects. Elevation is 5 to 50 feet. The average annual 
precipitation is about 13 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is brown silty clay loam 
about 15 inches thick. The subsoil and the upper part of 
the substratum are mottled light brownish gray and dark 
gray silty clay loam about 27 inches thick. The lower 
part of the substratum to a depth of 60 inches is light 
brownish gray, mottled silt loam. In some areas the 
surface layer is clay loam or loam. 

Included in this unit are small areas of Dello soils in 
the slightly lower landscape positions and Grangeville 
soils in landscape positions similar to those of the 
Merritt soil. Also included are small areas of dominantly 
moderately fine textured and moderately coarse 
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textured channel dredge tailings. Included areas make 
up about 15 percent of the total acreage. 

Permeabitity is moderately slow in the Merritt soil. 
Available water capacity is high. The effective rooting 
depth of the crops commonly grown in the county is 
limited by an apparent water table that has been 
lowered to a depth of 4 to 6 feet through drainage 
systems that require continual maintenance. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.3 inch per hour. 
This soil is subject to occasional, long periods of 
flooding from December through March. Channeling and 
deposition are common along streambanks. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is the high water table. The 
occasional flooding is a hazard. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Tile drainage can lower the water table if a 
suitable outlet is available. Furrow, border, and sprinkler 
irrigation systems are suitable. Most climatically 
adapted crops can be grown if the soil is protected from 
flooding late in spring and early in summer and if a 
drainage system is installed. The risk of flooding can be 
reduced by levees and diversions. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

This map unit is in capability units tw-2 (MLRA-17), 
irrigated, and iVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


199—Montpellier sandy loam, 8 to 15 percent 
slopes. This moderately well drained, rolling soil is on 
dissected terraces. It is deep to dense, weakly 
cemented sediments. It formed in old alluvium derived 
from granitic rock sources. The vegetation in areas that 
have not been cultivated is mainly annual grasses and 
forbs and scattered California white oak. Elevation is 
100 to 300 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 260 days. 

Typically, the surface layer is light reddish brown and 
brown sandy loam about 18 inches thick. The upper 
part of the subsoil is light reddish brown sandy clay 
loam about 28 inches thick. The next part is reddish 
brown coarse sandy loam about 8 inches thick. The 
lower part to a depth of 60 inches is reddish brown, 
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dense, weakly cemented sandy foam or coarse sandy 
loam. In some areas the surface layer is coarse sandy 
loam. 

Included in this unit are small areas of Cometa, 
Redding, and Rocklin soils on terraces and small areas 
of coarse textured soils in convex positions near the top 
of the slopes. Also included, on toe slopes, are small 
areas of Montpellier soils that have slopes of 5 to 8 
percent. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderately slow in the upper part of 
the Montpellier soil and very slow in the dense subsoil. 
Available water capacity is moderate. The effective 
rooting depth is more than 60 inches, but roots are 
restricted to cracks and the faces of peds in the dense 
subsoil, which is at a depth of 40 to 60 inches. Depth to 
the water table is more than 6 feet, but water may be 
briefly perched above the dense subsoil or underlying 
sediments after periods of heavy rainfall or irrigation. 
Runoff is medium, and the hazard of water erosion is 
moderate. The rate of water intake in irrigated areas is 
1.5 inches per hour. 

Most areas of this unit are used for livestock grazing 
or dryland grain crops. A few areas are used for 
irrigated orchards or vineyards or for homesite 
development. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
erosion. The characteristic plant community is mainly 
soft chess, ripgut brome, wild oat, and filaree. Grazing 
should be controlled so that desirable vegetation, such 
as soft chess, is maintained and enough vegetation is 
left standing to protect the soil from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Limiting tillage during seedbed preparation and 
during the application of weed control measures helps 
to control runoff and erosion. Leaving crop residue on 
or near the surface helps to conserve moisture, 
maintain tilth, and control erosion. 

This unit is suited to irrigated orchard and vineyard 
crops. The main limitation is the depth to dense, weakly 
cemented sediments. General management 
considerations include the hazard of erosion. The 
dense, weakly cemented sediments limit the suitability 
for deep-rooted crops. Where feasible, deep ripping of 


90 


this restrictive layer can help to overcome this limitation. 
A tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. Annual 
cultivation should be avoided on the steeper slopes. Alt 
tillage should be on the contour or across the slope. If 
the soil is plowed in fall, runoff and erosion can be 
controlled by applying fertilizer and seeding a cover 
crop. Sprinkler and drip irrigation systems are suitable. 
They permit an even, controlled application of water, 
help to prevent excessive runoff, and minimize the risk 
of erosion. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
minimizes crusting, and maintains the rate of water 
intake. 

If this unit is used for homesite development, the 
main limitations are the depth to dense, weakly 
cemented sediments and the moderately slow 
permeability. General management considerations 
include the hazard of erosion. The cuts needed to 
provide essentially level building sites can expose the 
dense subsoil. On sites for septic tank absorption fields, 
the moderately slow permeability can be overcome by 
increasing the size of the absorption field. Excavation 
for roads and buildings increases the hazard of erosion. 

This map unit is in capability unit |\Ve-1 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 
A. 


200—Montpellier-Cometa complex, 5 to 8 percent 
slopes. These gently rolling soils are on dissected 
terraces. The native vegetation is mainly annual 
grasses and forbs and scattered California white oak. 
Elevation is 120 to 300 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is 260 to 275 days. 

This unit is 50 percent Montpellier coarse sandy loam 
and 35 percent Cometa sandy loam. The components 
of this unit occur as areas so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Kaseberg, 
Ramoth, and Redding soils on terraces and Rocklin and 
San Joaquin soils in the slightly lower landscape 
positions. Included areas make up about 15 percent of 
the total acreage. 

The Montpellier soil is deep to dense, weakly 
cemented sediments and is moderately well drained. It 
formed in old alluvium derived from granitic rock 
sources. Typically, the surface layer is brown and light 
reddish brown coarse sandy loam about 20 inches 
thick. The upper 23 inches of the subsoil is light reddish 
brown sandy clay loam. The next 12 inches is light 
reddish brown coarse sandy loam. The lower part to a 
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depth of 60 inches is yellowish red and reddish yellow, 
dense, weakly cemented sandy loam. In some areas 
the surface layer is sandy loam. 

Permeability is moderately slow in the upper part of 
the Montpellier soil and very slow in the dense subsoil. 
Available water capacity is moderate. The effective 
rooting depth is more than 60 inches but roots are 
restricted to cracks and the faces of peds in the dense 
subsoil, which is at a depth of 40 to 60 inches. Depth to 
the water table is more than 6 feet, but water may be 
briefly perched above the dense subsoil or underlying 
sediments after periods of heavy rainfall or irrigation. 
Runoff is medium, and the hazard of water erosion is 
moderate. The rate of water intake in irrigated areas is 
1.5 inches per hour. 

The Cometa soil is moderately deep to dense, 
weakly cemented sediments and is moderately well 
drained. It formed in old alluvium derived from granitic 
rock sources. Typically, the surface layer is brown 
sandy loam about 22 inches thick. The upper part of the 
subsoil is a claypan of brown sandy clay about 14 
inches thick. The lower part to a depth of 60 inches is 
brown, dense, weakly cemented sandy loam and sandy 
clay loam. In some areas the surface layer is coarse 
sandy loam. 

Permeability is very slow in the Cometa soil. 
Available water capacity is moderate. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the dense, weakly cemented sediments at a depth of 
24 to 40 inches. Roots are restricted to cracks and the 
faces of peds in the claypan, which is at a depth of 17 
to 25 inches. Depth to the water table is more than 6 
feet, but water may be briefly perched above the 
claypan or underlying sediments after periods of heavy 
rainfall or irrigation. Runoff is medium, and the hazard 
of water erosion is moderate. The rate of water intake in 
irrigated areas is 1.5 inches per hour. 

Most areas of this unit are used for livestock grazing 
or dryland grain crops. A few areas are used for 
irrigated orchards or vineyards or for homesite 
development. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
erosion and saturated soil conditions in concave areas 
following rainy periods. The characteristic plant 
community is mainly soft chess, ripgut brome, wild oat, 
and filaree. Grazing should be controlled so that 
desirable vegetation, such as soft chess, is maintained 
and enough vegetation is left standing to protect the 
soils from erosion. Grazing should be delayed until the 
soils are firm enough to withstand trampling by livestock 
and the more desirable forage plants have had an 
Opportunity to set seed. 

Where this unit is used for dryland grain crops, the 
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main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Limiting tillage during seedbed preparation and 
during the application of weed-control measures helps 
to control runoff and erosion. Leaving crop residue on 
or near the surface helps to conserve moisture, 
maintain tilth, and control erosion. 

This unit is suited to irrigated orchard and vineyard 
crops. The main limitations are the very slow 
permeability and the depth to a claypan, a dense 
subsoil, and weakly cemented sediments. General 
management considerations include the hazard of 
erosion. Because of the restricted permeability in the 
Cometa soil, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The dense subsoil and weakly 
cemented sediments limit the suitabitity for deep-rooted 
crops. Where feasible, deep ripping of these restrictive 
layers improves the suitability. A tillage pan forms easily 
if these soils are tilled when wet. Chiseling or subsoiling 
breaks up the pan. All tillage should be on the contour 
or across the slope. If the soils are plowed in fall, runoff 
and erosion can be controlled by applying fertilizer and 
seeding a cover crop. Sprinkler and drip irrigation 
systems are suitable. They permit an even, controlled 
application of water, help to prevent excessive runoff, 
and minimize the risk of erosion. Returning crop residue 
to the soils or regularly adding other organic material 
improves fertility, minimizes crusting, and maintains the 
rate of water intake. 

If this unit is used for homesite development, the 
main limitations are depth to the claypan or dense 
subsoil, the high shrink-swell potential, the very slow 
permeability, and low strength. General management 
considerations include the hazard of erosion. The cuts 
needed to provide essentially level building sites can 
expose the claypan or dense subsoil. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent the structural 
damage caused by shrinking and swelling. On sites for 
septic tank absorption fields, the very slow permeability 
can be overcome by increasing the size of the 
absorption field. Properly designing buildings and roads 
can offset the limited ability of the soils to support a 
load. Excavation for roads and buildings increases the 
hazard of erosion. 

This map unit is in capability unit [\Ve-3 (MLRA-17), 
irrigated and nonirrigated. The Montpellier soil is in 
vegetative soil group A, and the Cometa soil is in 
vegetative soil group D. 
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201—Nord loam, 0 to 2 percent slopes. This very 
deep, well drained, nearly level soil is on alluvial fans. it 
formed in alluvium derived from mixed rock sources. 
Elevation is 50 to 70 feet. The average annual 
precipitation is about 11 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is brown loam about 25 
inches thick. The underlying material to a depth of 60 
inches is brown, yellowish brown, and pale brown loam 
and light yellowish brown fine sandy loam. in some 
areas the surface layer is silt loam. 

Included in this unit are small areas of Delhi and 
Honcut soils on the slightly higher parts of the 
landscape and Merritt soils in the slightly lower 
positions. Also included, in landscape positions similar 
to those of the Nord soil, are small areas of moderately 
coarse textured soils that have a slightly brittle 
substratum below a depth of 40 inches and soils that 
are gravelly throughout. Included areas make up about 
15 percent of the total acreage. 

Permeability is moderate in the Nord soil. Available 
water capacity is high. The effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 1.5 inches per hour. The hazard of soil blowing 
is slight. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops, orchards, or 
vineyards. This unit may provide wetland functions and 
values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is well suited to irrigated row, field, orchard, 
and vineyard crops. It has few limitations. Furrow, 
border, and sprinkler irrigation systems are suitable. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. Maintaining 
crop residue on or near the surface helps to prevent 
excessive runoff and soil blowing and helps to maintain 
the rate of water intake and the organic matter content. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit 1Vc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


202—Pardee gravelly loam, 0 to 3 percent slopes. 
This shallow, well drained, nearly level and gently 
sloping soil is on high terrace remnants. It formed in 
gravelly and cobbly alluvium derived from mixed 
sources and is underlain by andesitic, tuffaceous 
conglomerate. Siopes are plane or convex, and the 
landscape is characterized by hummocky microrelief. 
Gravel and cobbles cover 3 to 50 percent of the surface 
in small concave areas and commonly less than 3 
percent of the surface in convex areas. The native 
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vegetation is mainly annual grasses and forbs. 
Elevation is 250 to 380 feet. The average annual 
precipitation is about 17 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 260 days. 

Typically, the surface layer is yellowish red gravelly 
loam about 9 inches thick. The subsoil is reddish brown 
and yellowish red very gravelly clay loam about 9 
inches thick. Light gray and brown, andesitic, tuffaceous 
conglomerate is at a depth of 18 inches. In some areas 
the surface layer is loam, cobbly loam, or very cobbly 
loam. 

Included in this unit are small areas of Redding and 
Toomes soils on terraces and soils that are very 
gravelly and moderately fine textured, have a hardpan 
at a depth of 10 to 30 inches, and are in landscape 
positions similar to those of the Pardee soil. Also 
included are small areas of soils that are gravelly and 
medium textured and have a hardpan at a depth of 12 
to 36 inches. Included areas make up about 15 percent 
of the total acreage. 

Permeability is moderately slow in the Pardee soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is slow, and the hazard of water 
erosion is slight. 

Most areas are used for livestock grazing. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the very low 
available water capacity, the limited depth, the number 
of coarse fragments on the surface in concave areas, 
and saturated soil conditions in concave areas following 
rainy periods. The characteristic plant community is 
mainly soft chess, wild oat, foxtail fescue, and filaree. 
The very low available water capacity limits the 
production of desirable forage plants. Fencing is difficult 
because of the depth to bedrock. Grazing should be 
delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. 

This map unit is in capability subclass Vis 
(MLRA-17), nonirrigated. It is in vegetative soil group G. 


203—Pardee cobbly loam, 3 to 15 percent slopes. 
This shallow, well drained, undulating to rolling soil is 
on hills. It formed in cobbly and gravelly alluvium 
derived from mixed sources and is underlain by 
andesitic, tuffaceous conglomerate. Slopes are convex, 
and the landscape is characterized by hummocky 
microrelief. Gravel and cobbles cover 15 to 50 percent 
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of the surface in small concave areas and commonly 3 
to 15 percent of the surface in convex areas. The native 
vegetation is mainly annual grasses and forbs. 
Elevation is 160 to 350 feet. The average annual 
Precipitation is about 17 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 260 days. 

Typically, the surface layer is yellowish red cobbly 
loam about 9 inches thick. The subsoil is reddish brown 
and yellowish red very gravelly clay loam about 9 
inches thick. Light gray and brown, andesitic, tuffaceous 
conglomerate is at a depth of 18 inches. In some areas 
the surface layer is loam, gravelly loam, or very cobbly 
loam. 

Included in this unit are small areas of Keyes, Pentz, 
Redding, and Toomes soils on terraces and Lithic 
Xerorthents in convex positions. Also included, in 
landscape positions similar to those of the dominant 
Pardee soil, are small areas of soils that are very 
gravelly and medium textured and have a hardpan at a 
depth of 10 to 20 inches and smail areas of Pardee 
soils that have slopes of 0 to 3 or 15 to 25 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Pardee soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is medium, and the hazard of 
water erosion is slight or moderate. 

This unit is used mainly for livestock grazing. General 
management considerations include the very low 
available water capacity, the limited depth, the number 
of coarse fragments on the surface, and the hazard of 
erosion. The characteristic plant community is mainly 
soft chess, wild oat, foxtail fescue, and filaree. The very 
low available water capacity limits the production of 
desirable forage plants. Fencing is difficult because of 
the depth to bedrock. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soil from erosion. 

This map unit is in capability subclass Vle 
(MLRA-17), nonirrigated. It is in vegetative soil group G. 


204—Peltier mucky clay loam, partially drained, 0 
to 2 percent slopes. This very deep, poorly drained, 
nearly level soil is on flood plains and deltas. It formed 
in hydrophytic plant remains derived from reeds and 
tules and alluvium derived from mixed rock sources. 
Mottles in the profile indicate a poorly drained soil; 
however, drainage has been improved by levees and 
reclamation projects. Elevation is 15 feet below sea 
level to 20 feet above. The average annual precipitation 
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is about 14 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the upper 22 inches of the surface layer is 
gray and dark gray mucky clay loam. The lower 2 
inches is brown and very dark gray silty clay. The 
subsoil is very dark gray and grayish brown, mottled 
mucky clay loam about 21 inches thick. The underlying 
material to a depth of 60 inches is olive gray, mottled 
clay. In some areas the surface layer is silty clay loam 
or silty clay. 

Included in this unit are small areas of Kingile soils in 
the slightly lower landscape positions. Also included, in 
landscape positions similar to those of the dominant 
Peltier soil, are small areas of Ryde and Valdez soils 
and small areas of Peltier soils that have an organic 
substratum below a depth of 40 inches. Included areas 
make up about 15 percent of the total acreage. 

Permeability is slow in the Peltier soil. Available 
water capacity is very high. The shrink-swell potential is 
high. The effective rooting depth of the crops commonly 
grown in the county is limited by an apparent water 
table that is regulated at a depth of 3 to 4 feet by 
pumping. This soil is subject to subsidence. Runoff is 
very slow, and the hazard of water erosion is slight. The 
rate of water intake in irrigated areas is 1.0 inch per 
hour. The hazard of soil blowing is moderate. The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence, the high water 
table, and the slow permeability. General management 
considerations include the hazard of soil blowing. 
Because this soil is subject to differential subsidence, 
frequent leveling of the fields is needed to improve the 
efficiency of irrigation. Areas adjacent to levees are 
subject to lateral seepage in wet years when the water 
level is high. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. 
Large ditches and smail spud ditches provide 
subirrigation and improve drainage. Because of the 
restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Subirrigation, furrow, 
border, and sprinkler systems are suitable. Where a 
subirrigation system is used, the water table is raised to 
a depth of 1 foot at planting time and then is slowly 
lowered during the growing season until it is at a depth 
of about 5 feet at harvest time. When the wind velocity 
is high in spring, the hazard of soil blowing can be 
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reduced by properly managing all crop residue and by 
minimizing tillage. Levees should be checked 
periodically, and a proper maintenance program should 
be developed. 

This map unit is in capability units Iw-5 (MLRA-16), 
irrigated, and |Vw-5 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


205—Peltier mucky clay loam, organic substratum, 
partially drained, 0 to 2 percent slopes. This very 
deep, poorly drained, nearly level soil is on flood plains 
and deltas. It formed in hydrophytic plant remains 
derived from reeds and tules and in alluvium derived 
from mixed rock sources. Mottles in the profile indicate 
a poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 15 feet below sea level to 5 feet above. The average 
annual precipitation is about 14 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the upper 22 inches of the surface layer is 
gray mucky clay loam. The lower 2 inches is brown and 
very dark gray silty clay. The subsoil is black and very 
dark gray, mottled mucky clay loam about 20 inches 
thick. The substratum to a depth of 60 inches is dark 
brown mucky peat. In some areas the surface layer is 
silty clay loam or silty clay. 

Included in this unit are small areas of Egbert and 
Ryde soils in landscape positions similar to those of the 
Peltier soil and Rindge soils in the slightly lower 
landscape positions. Also included are small areas of 
moderately fine textured soils that have an organic 
substratum below a depth of 24 inches. Included areas 
make up about 15 percent of the total acreage. 

Permeability is slow in the upper part of the Peltier 
soil and rapid in the organic substratum, which is at a 
depth of 40 to 60 inches. Available water capacity is 
very high. The shrink-swell potential is high. The 
effective rooting depth of the crops commonly grown in 
the county is limited by an apparent water table that is 
regulated at a depth of 3 to 4 feet by pumping. This soil 
is subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.0 inch per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence, the high water 
table, and the slow permeability. General management 
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considerations include the hazard of soil blowing. 
Because this soil is subject to differential subsidence, 
frequent leveling of the fields is needed to improve the 
efficiency of irrigation. Areas adjacent to levees are 
subject to lateral seepage in wet years when the water 
level is high. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. 
Large ditches and small spud ditches provide 
subirrigation and improve drainage. Because of the 
restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Subirrigation, furrow, 
border, and sprinkler systems are suitable. Where a 
subirrigation system is used, the water table is raised to 
a depth of 1 foot at planting time and then is slowly 
lowered during the growing season until it is at a depth 
of about 5 feet at harvest time. When the wind velocity 
is high in spring, the hazard of soil blowing can be 
reduced by properly managing all crop residue and by 
minimizing tillage. Levees should be checked 
periodically, and a proper maintenance program should 
be developed. 

This map unit is in capability units IIlw-5 (MLRA-16), 
irrigated, and IVw-5 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


206—Pentz sandy loam, 2 to 15 percent slopes. 
This shallow, well drained, undulating to rolling soil is 
on hills. It formed in material weathered from basic 
andesitic, tuffaceous sandstone. The native vegetation 
is mainly annual grasses and forbs. Elevation is 135 to 
300 feet. The average precipitation is about 16 inches, 
the average annual air temperature is 60 degrees F, 
and the average frost-free period is about 270 days. 

Typically, the surface layer is brown sandy loam 
about 4 inches thick. The subsoil is brown and light 
yellowish brown loam about 11 inches thick. Light gray, 
moderately consolidated, basic andesitic, tuffaceous 
sandstone bedrock is at a depth of 15 inches. In some 
areas the surface layer is fine sandy loam, gravelly 
sandy loam, or loam. 

Included in this unit are small areas of Alamo soils in 
drainageways; Beltota, Pardee, and Redding soils on 
terraces, Peters soils in the slightly lower landscape 
positions; and Lithic Xerorthents in convex positions 
near the top of the slopes. Also included are small 
areas of deep or very deep, moderately fine textured 
soils on concave toe slopes. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately rapid in the Pentz soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is slow or medium, and the hazard 
of water erosion is slight or moderate. 
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Most areas are used for livestock grazing. A few 
areas are used for homesite development. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
erosion, the limited depth, and the very low available 
water capacity. The characteristic plant community is 
mainly soft chess, ripgut brome, wild oat, and filaree. 
Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. Loss of the surface layer results in a 
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the unit to produce plants suitable for grazing. Fencing 
is difficult because of the depth to bedrock. The very 
low available water capacity limits the production of 
desirable forage plants. 

If this unit is used for homesite development, the 
main limitation is the depth to bedrock. General 
management considerations include the hazard of 
erosion. The cuts needed to provide essentially level 
building sites can expose the bedrock. Because of the 
depth to bedrock, the size of septic tank absorption 
fields should be increased or specially designed 
sewage disposal systems should be used. Excavation 
for roads and buildings increases the hazard of erosion. 

This map unit is in capability subclass Vie 
(MLRA-18), nonirrigated. It is in vegetative soil group G. 


207—Pentz sandy loam, 15 to 50 percent slopes. 
This shallow, well drained, moderately steep and steep 
soil is on hills. It formed in material weathered from 
basic andesitic, tuffaceous sandstone. Slopes are 
convex. Areas are narrow and sinuous and descend 
from the adjacent high terraces. Strongly consolidated 
strata crop out as bands across the slopes in some 
areas. The native vegetation is mainly annual grasses 
and forbs and includes blue oak in most areas. 
Elevation is 170 to 360 feet. The average annual 
precipitation is about 17 inches. The average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is brown sandy loam 
about 4 inches thick. The subsoil is brown and light 
yellowish brown loam about 11 inches thick. Light gray, 
andesitic, tuffaceous sandstone bedrock is at a depth of 
15 inches. In some areas the surface layer is loam, 
gravelly loam, or gravelly sandy loam. 

Included in this unit are small areas of Bellota and 
Keyes soils at the base of the slopes and Pardee and 
Redding soils on high terrace remnants. Also included 
are small areas of Lithic Xerorthents and exposed 
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bedrock in convex positions near the top of the slopes. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately rapid in the Pentz soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is rapid, and the hazard of water 
erosion is severe. 

This unit is used mainly for livestock grazing. General 
management considerations include the very low 
available water capacity, the limited depth, and the 
severe hazard of erosion. The characteristic plant 
community is mainly soft chess, ripgut brome, and 
filaree. The very low available water capacity limits the 
production of desirable forage plants. Fencing is difficult 
because of the depth to bedrock. Grazing should be 
controlled so that desirable vegetation, such as soft 
chess, is maintained and enough vegetation is left 
standing to protect the soil from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. 

If this unit is used as a source of firewood, the 
canopy cover will be reduced as a result of the low 
resprouting potential of blue oak. Because of the 
moderately steep and steep slopes, harvesting the 
firewood is difficult. Minimizing the extent of surface 
disturbance during harvesting reduces the hazard of 
accelerated erosion. 

This map unit is capability subclass Vle (MLRA-18), 
nonirrigated. It is in vegetative soil group G. 


208—Pentz cobbly sandy loam, 5 to 8 percent 
slopes. This shallow, well drained, gently rolling soil is 
on hills. It formed in material weathered from basic 
andesitic, tuffaceous sandstone. The native vegetation 
is mainly annual grasses and forbs. Elevation is 135 to 
300 feet. The average annual precipitation is about 16 
inches, the average annual air temperature is 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is grayish brown cobbly 
sandy loam about 8 inches thick. The subsoil is brown 
cobbly sandy loam about 5 inches thick. Light gray, 
moderately consolidated, basic andesitic, tuffaceous 
sandstone bedrock is at a depth of 13 inches. In some 
areas the surface layer is gravelly sandy loam. 

Included in this unit are small areas of Alamo soils in 
drainageways; small areas of Pardee and Redding soils 
on terraces; small areas of Peters soils in the slightly 
lower landscape positions; and, on toe slopes, small 
areas of Pentz soils that have slopes of 2 to 5 percent. 
Also included are small areas of Lithic Xerorthents in 
convex positions near the top of the slopes. Included 


95 


areas make up about 15 percent of the total acreage. 

Permeability is moderately rapid in the Pentz soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is medium, and the hazard of 
water erosion is slight or moderate. 

Most areas are used for livestock grazing. A few 
areas are used for homesite development. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
erosion, the very low available water capacity, the 
limited depth, and the content of cobbles in the surface 
layer. The characteristic plant community is mainly soft 
chess, wild oat, and filaree. Grazing should be 
controlled so that desirable vegetation, such as soft 
chess, is maintained and enough vegetation is left 
standing to protect the soil from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. The very low available water 
capacity limits the production of desirable forage plants. 
Fencing is difficult because of the depth to bedrock. 

If this unit is used for homesite development, the 
main limitation is the depth to bedrock. General 
management considerations include the hazard of 
erosion. The cuts needed to provide essentially level 
building sites can expose the bedrock. Because of the 
depth to bedrock, the size of absorption fields should be 
increased or specially designed sewage disposal 
systems should be used. Excavation for roads and 
buildings increases the hazard of erosion. 

This map unit is in capability subclass Vle 
(MLRA-18), nonirrigated. It is in vegetative soil group G. 


209—Pentz-Bellota complex, 2 to 15 percent 
slopes. These undulating to rolling soils are on hills. 
They are commonly in concave areas at the base of 
steeper slopes. Most areas receive runoff from the 
higher adjacent areas. The native vegetation is mainly 
annual grasses and forbs. Elevation is 170 to 340 feet. 
The average annual precipitation is about 17 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

This unit is 55 percent Pentz loam and 30 percent 
Bellota loam. The Pentz soil is on concave or convex 
slopes, and the Bellota soil is on concave slopes. The 
components of this unit occur as areas so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are smail areas of Hicksville and 
Yellowlark soils in drainageways, Kaseberg and Pardee 
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soils on terraces, Keyes soils in landscape positions 
similar to those of the Pentz and Bellota soils, and 
Peters soils in the slightly lower positions. Also included 
are small areas of soils that have clay at the surface 
and, near Bear Creek, small areas of moderately fine 
textured soils that have a hardpan and formed in 
material weathered from granitic sediments. Included 
areas make up 15 percent of the total acreage. 

The Pentz soil is shallow and well drained. It formed 
in material weathered from basic andesitic, tuffaceous 
sandstone. Typically, the surface layer is grayish brown 
loam about 7 inches thick. The subsoil is dark brown 
loam about 7 inches thick. Light yellowish brown, 
weakly consolidated, basic andesitic, tuffaceous 
sandstone bedrock is at a depth of 14 inches. In some 
areas the surface layer is sandy loam, gravelly loam, or 
cobbly loam. 

Permeability is moderately rapid in the Pentz soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is stow or medium, and the hazard 
of water erosion is slight or moderate. 

The Bellota soil is moderately deep to a hardpan and 
is moderately well drained. It formed in alluvium derived 
from mixed rock sources and in material weathered 
from basic andesitic, tuffaceous sandstone. Typically, 
the surface layer is grayish brown loam about 17 inches 
thick. The upper part of the subsoil is brown gravelly 
clay loam about 4 inches thick. The next part is a 
claypan of dark grayish brown clay about 15 inches 
thick. The lower part is a light grayish brown hardpan 
about 1 inch thick. Light gray, moderately consolidated, 
basic andesitic, tuffaceous sandstone bedrock is at a 
depth of 37 inches. In some areas the surface layer is 
sandy loam, gravelly loam, or cobbly loam. 

Permeability is very slow in the Bellota soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the hardpan, 
which is at a depth of 20 to 40 inches and is underlain 
by bedrock. Roots are restricted to cracks and the faces 
of peds in the claypan, which is at a depth of 12 to 30 
inches. Water is briefly perched above the claypan and 
hardpan after periods of heavy rainfall. Runoff is slow or 
medium, and the hazard of water erosion is slight or 
moderate. 

Most areas are used for livestock grazing. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the very low or low 
available water capacity, saturated soil conditions in 
concave areas following rainy periods, the hazard of 
erosion in rolling areas, and the limited depth of the 
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Pentz soil. The characteristic plant community is mainly 
soft chess, ripgut brome, and filaree on the Pentz soil 
and soft chess, mouse barley, annual ryegrass, and 
filaree on the Bellota soil. The very low or low available 
water capacity limits the production of desirable forage 
plants. Grazing should be delayed until the soils are 
firm enough to withstand trampling by livestock and the 
more desirable forage plants have had an opportunity to 
set seed, Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. Loss of the surface layer results in a 
severe decrease in productivity and in the potential of 
the unit to produce plants suitable for grazing. Fencing 
is difficult because of the depth to bedrock. 

This map unit is in capability subclass Vle 
(MLRA-18), nonirrigated. The Pentz soil is in vegetative 
soil group G, the Bellota soil is in vegetative soil group 
D. 


210—Pentz-Redding complex, 2 to 15 percent 
slopes. These undulating to rolling soils are on hitls and 
the side slopes of high terraces. Slopes are convex. 
The native vegetation is mainly annual grasses and 
forbs. Elevation is 135 to 300 feet. The average annual 
precipitation is about 17 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

This unit is 55 percent Pentz gravelly sandy loam 
and 30 percent Redding gravelly sandy loam. The 
components of this unit occur as areas So intricately 
intermingled that it was not practical to map them 


‘separately at the scale used. 


Included in this unit are small areas of Redding soils 
that have slopes of 0 to 2 percent. These soils are on 
toe slopes. Also included are small areas of Lithic 
Xerorthents in convex positions near the top of the 
slopes and Hicksville soils in drainageways. Included 
areas make up about 15 percent of the total acreage. 

The Peniz soil is shallow and well drained. It formed 
in material weathered from consolidated sediments 
derived from basic andesitic rock sources. Typically, the 
surface layer is grayish brown gravelly sandy loam 
about 10 inches thick. The subsoil is yellowish brown 
gravelly sandy loam about 4 inches thick. Light gray, 
moderately consolidated, basic andesitic, tuffaceous 
sandstone bedrock is at a depth of 14 inches. In some 
areas the surface layer is sandy loam, loam, or gravelly 
loam. 

Permeability is moderately rapid in the Pentz soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
fo 20 inches. Runoff is slow or medium, and the hazard 
of water erosion is slight or moderate. 
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The Redding soil is moderately deep to a hardpan 
and is moderately well drained. It formed in alluvium 
derived from mixed rock sources. Typically, the surface 
layer is reddish yellow gravelly sandy loam about 20 
inches thick. The upper part of the subsoil is a claypan 
of reddish brown gravelly clay about 15 inches thick. 
The lower part to a depth of 60 inches is a pink and 
reddish yellow, indurated hardpan. In some areas the 
surface layer is loam, sandy loam, or gravelly loam. 

Permeability is very slow in the Redding soil. 
Available water capacity is very low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan. Water is briefly perched above the claypan and 
hardpan after periods of heavy rainfall or irrigation. 
Runoff is slow or medium, and the hazard of water 
erosion is slight or moderate. 

Most areas are used for livestock grazing. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the very low 
available water capacity, saturated soil conditions in 
concave areas following rainy periods, the hazard of 
erosion in rolling areas, and the limited depth of the 
Pentz soil. The characteristic plant community is mainly 
soft chess, wild oat, and filaree on the Pentz soil.and 
soft chess, foxtail fescue, mouse barley, and filaree on 
he Redding soil. The very low available water capacity 
imits the production of desirable forage plants. Grazing 
should be delayed until the sails are firm enough to 
withstand trampling by livestock and the more desirable 
‘orage plants have had an opportunity to set seed. 
Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
rom erosion. Loss of the surface layer results in a 
severe decrease in productivity and in the potential of 
he unit to produce plants suitable for grazing. Fencing 
is difficult because of the depth to bedrock. 

This map unit is in capability subclass Vle 
(MLRA-18), nonirrigated. The Pentz soil is in vegetative 
soil group G, and the Redding soil is in vegetative soil 
group D. 


211—Pescadero clay loam, partially drained, 0 to 2 
percent slopes. This very deep, poorly drained, nearly 
level, saline-sodic soil is in basins. It formed in alluvium 
derived from sedimentary rock sources. Mottles in the 
profile indicate a poorly drained soil; however, drainage 
has been improved by levees and reclamation projects. 
Elevation is 5 to 40 feet. The average annual 
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precipitation is about 10 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is grayish brown clay 
loam about 10 inches thick. The subsoil is gray, mottled 
silty clay about 32 inches thick. The substratum to a 
depth of 60 inches is gray, mottled silty clay loam. The 
soil is calcareous and saline-sodic throughout. In some 
areas the surface layer is silty clay loam. 

Included in this unit are small areas of Capay soils 
on the slightly higher parts of the landscape, Egbert and 
Merritt soils on the slightly lower parts, and Willows 
soils in landscape positions similar to those of the 
Pescadero soil. Included areas make up about 15 
percent of the total acreage. 

Permeability is very slow in the Pescadero soil. 
Available water capacity is moderate. The shrink-swell 
potential is high. The effective rooting depth of the 
crops commonly grown in the county is limited by an 
apparent water table that has been lowered to a depth 
of 3 to 6 feet through drainage systems that require 
continual maintenance. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the saline-sodic conditions, the 
high water table, and the very slow permeability. The 
content of salts can be reduced by leaching, applying 
the proper amount of soil amendments, and returning 
crop residue to the soil. Intensive management is 
required to reduce the salinity and maintain productivity. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. Tile drainage 
can lower the water table if a suitable outlet is available. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

If this unit is used for homesite development, the 
main limitations are the very slow permeability, the high 
shrink-swell potential, low strength, the high water table, 
and the saline-sodic conditions. The rare flooding is a 
hazard. The very slow permeability and the high water 
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table increase the possibility that septic tank absorption 
fields will not function properly. The very slow 
permeability can be overcome by increasing the size of 
the absorption field. Properly designing foundations and 
footings and diverting runoff away from buildings help to 
prevent the structural damage caused by shrinking and 
swelling. Properly designing buildings and roads can 
offset the limited ability of the soil to support a load. A 
drainage system is needed if roads or building 
foundations are constructed. Houses, roads, and streets 
should be constructed above expected flood levels. 

This map unit is in capability units illw-6 (MLRA-17), 
irrigated, and IVw-6 (MLRA-17), nonirrigated. It is in 
vegetative soil group F. 


212—Peters clay, 2 to 8 percent slopes. This 
shallow, well drained, gently sloping and moderately 
sloping soil is on hills. It formed in material weathered 
from andesitic, tuffaceous sandstone. The native 
vegetation is mainly annual grasses and forbs. 
Elevation is 135 to 300 feet. The average annual 
Precipitation is about 16 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the upper part of the surface layer is very 
dark gray clay about 5 inches thick. The lower part is 
very dark brown clay about 10 inches thick. White 
sandstone bedrock is at a depth of 15 inches. In some 
areas the surface layer is gravelly or cobbly clay. 

Included in this unit are small areas of Alamo soils in 
drainageways and Pentz and Redding soils on terraces. 
Also included are small areas of fine textured soils that 
have bedrock at a depth of more than 20 inches or in 
which gravel and cobbles cover 10 to 35 percent of the 
surface. Included areas make up about 15 percent of 
the total acreage. 

Permeability is slow in the Peters soil. Available 
water capacity is very low. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
bedrock at a depth of 10 to 20 inches. Runoff is slow or 
medium, and the hazard of water erosion is slight or 
moderate. 

Most areas are used for livestock grazing. A few 
areas are used for homesite development. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the limited depth, 
the clayey surface layer, and the very low available 
water capacity. The characteristic plant community is 
mainly soft chess, wild oat, and filaree. Fencing is 
difficult because of the depth to bedrock. Trampling of 
the clayey surface layer by livestock when the soil is 
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too wet reduces productivity and increases the runoff 
rate. The very low available water capacity limits the 
production of desirable forage plants. 

If this unit is used for homesite development, the 
main limitations are the depth to bedrock, the high 
shrink-swell potential, the slow permeability, and low 
strength. General management considerations include 
the hazard of erosion. The cuts needed to provide 
essentially level building sites can expose the bedrock. 
Because of the depth to bedrock, the size of septic tank 
absorption fields should be increased or specially 
designed sewage disposal systems should be used. 
The slow permeability can be overcome by increasing 
the size of the absorption field. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. Excavation for roads and buildings 
increases the hazard of erosion. 

This map unit is in capability subclass, Vle 
(MLRA-18), nonirrigated. It is in vegetative soil group 
G. 


213—Piper sandy loam, partially drained, 0 to 2 
percent slopes. This very deep, poorly drained, nearly 
level soil is on natural levees and deltas. It formed in 
mixed alluvium derived from granitic rock sources. 
Mottles in the profile indicate a poorly drained soil; 
however, drainage has been improved by levees and 
reclamation projects. Elevation is 15 feet below sea 
level to 5 feet above. The average annual precipitation 
is about 14 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the surface layer is dark grayish brown and 
brown, moitled sandy loam about 15 inches thick. The 
subsoil ts light brownish gray, mottled, weakly cemented 
sandy loam about 24 inches thick. The underlying 
material to a depth of 60 inches is light brownish gray, 
mottled loamy sand. The soil is calcareous throughout. 
In some areas the surface layer is mucky loam. 

Included in this unit are small areas of Ryde, Rindge, 
Shima, and Valdez soils in the slightly lower landscape 
positions. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderate in the Piper soil. Available 
water capacity is low. The effective rooting depth of the 
crops commonly grown in the county is limited by an 
apparent water table that is regulated at a depth of 3 to 
5 feet by pumping. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 1.5 inches per hour. The hazard of 
soil blowing is moderate. The soil is subject to rare 


San Joaquin County, California 


flooding, which occurs during years of abnormally high 
precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the low available water 
capacity, the high water table, and the weakly cemented 
subsoil. General management considerations include 
the hazard of soil blowing. Because the soil is droughty, 
applications of irrigation water should be light and 
frequent. Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. Tile drainage 
can lower the water table if a suitable outlet is available. 
The weakly cemented subsoil reduces the yield of 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing titlage. 
Levees should be checked periodically, and a proper 
maintenance program should be developed. 

This map unit is in capability unit |\Vw-4 (MLRA-16), 
irrigated and nonirrigated. It is in vegetative soil group 
B. 


214—Pits, gravel. These are open excavations from 
which soil and the underlying material have been 
removed and other material that supports few or no 
plants have been exposed. The pits are in scattered 
areas throughout the county. 

Included in this unit are small areas of Dumps and 
Xerorthents. Included areas make up about 15 percent 
of the total acreage. 

Soil properties, such as permeability, drainage, 
runoff, effective rooting depth, and available water 
capacity, vary from one area to another. This unit is 
poorly suited to most land uses. 

This map unit is not assigned a capability 
classification or a vegetative soil group. 


215—Pleito clay loam, 2 to 8 percent slopes. This 
very deep, well drained, gently sloping and moderately 
sloping soil is on dissected terraces. It formed in 
alluvium derived from mixed rock sources. The 
vegetation in areas that have not been cultivated is 
mainly annual grasses and forbs. Elevation is 150 to 
600 feet. The average annual precipitation is about 10 
inches, the average annual air temperature is about 60 
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degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is grayish brown clay 
loam about 16 inches thick. The subsoil and the 
underlying material to a depth of 60 inches are grayish 
brown and brown clay loam. In some areas the surface 
layer is gravelly clay loam, gravelly loam, or loam. 

Included in this unit are small areas of Carbona and 
Calla soils in landscape positions similar to those of the 
Pleito soil. Also included are small areas of Pleito soils 
that have slopes of 0 to 2 or 8 to 15 percent. The areas 
where slopes are 0 to 2 percent are in drainageways, 
and the areas where slopes are 8 to 15 percent are on 
the slightly higher parts of the landscape. Included 
areas make up about 15 percent of the total acreage. 

Permeability is moderately slow in the Pleito soil. 
Available water capacity is very high. The effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is slight or moderate. 
The rate of water intake in irrigated areas is 0.5 inch 
per hour. 

Most areas of this unit are used for livestock grazing. 
A few areas are used for dryland grain crops. If 
irrigation water is available, the unit can be used for 
irrigated crops. 

Where this unit is used for livestock grazing, general 
management considerations include the clay loam 
surface layer. The characteristic plant community is 
mainly soft chess, red brome, wild oat, and filaree. 
Trampling of the clay loam surface layer by livestock 
when the soil is too wet reduces productivity and 
increases the runoff rate. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
stope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Where this unit is used for irrigated row, field, or 
orchard crops, general management considerations 
include the hazard of erosion. All tillage should be on 
the contour or across the slope. Sprinkler and drip 
irrigation systems are suitable. They permit an even, 
controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability units Ile-1 (MLRA-17), 
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irrigated, and iVe-1 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


216—Ramoth sandy loam, 5 to 8 percent slopes. 
This very deep, weil drained, moderately sloping soil is 
on dissected terraces. It formed in alluvium derived 
from granitic rock sources. The vegetation in areas that 
have not been cultivated is mainly annual grasses and 
forbs and scattered oaks. Elevation is 100 to 190 feet. 
The average annual precipitation is about 17 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 260 days. 

Typically, the surface layer is pale brown and light 
brown sandy loam about 14 inches thick. The upper 18 
inches of the subsoil is light brown sandy joam. The 
lower 22 inches is reddish yellow, strong brown, and 
fight brown sandy clay loam. The substratum to a depth 
of 60 inches is strong brown coarse sandy loam. In 
some areas the surface layer is coarse sandy loam. 

Included in this unit are small areas of Cometa, 
Kaseberg, and Montpellier soils on the slightly higher 
terraces, small areas of Rocklin soils in the slightly 
lower landscape positions; small areas of moderately 
coarse textured soils that are deep to a hardpan and 
are in landscape positions similar to those of the 
Ramoth soil; and small areas of Ramoth soils that have 
slopes of 8 to 30 percent and are on the slightly higher 
parts of the landscape. Also included, on toe slopes, 
are small areas of moderately coarse textured soils that 
have a thick, moderately fine textured subsoil and have 
slopes of 0 to 5 percent. Included areas make up about 
15 percent of the total acreage. 

Permeability is moderately slow in the Ramoth soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is moderate. The rate of 
water intake in irrigated areas is 1.5 inches per hour. 

Most areas of this unit are used for livestock grazing 
or dryland grain crops. A few areas are used for 
irrigated vineyards or for homesite development. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
erosion. The characteristic plant community is mainly 
soft chess, ripgut brome, wild oat, and filaree. Grazing 
should be controlled so that desirable vegetation, such 
as soft chess, is maintained and enough vegetation is 
left standing to protect the soil from erosion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
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slope. Maintaining crop residue on or near the surface 
helps to prevent excessive runoff and helps to maintain 
tilth and the organic matter content. 

This unit is suited to irrigated vineyards. General 
management considerations include the hazard of 
erosion. All tillage should be on the contour or across 
the slope. If the soil is plowed in fall, runoff and erosion 
can be controlled by applying fertilizer and seeding a 
cover crop. Sprinkler and drip irrigation systems are 
suitable. They permit an even, controlled application of 
water, help to prevent excessive runoff, and minimize 
the risk of erosion. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
minimizes crusting, and maintains the rate of water 
intake. 

If this unit is used for homesite development, the 
main limitation is the moderately slow permeability. 
General management considerations include the hazard 
of erosion. On sites for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. The cuts 
needed to provide essentially level building sites can 
expose the dense subsoil. Excavation for roads and 
buildings increases the hazard of erosion. 

This map unit is in capability units IIle-1 (MLRA-17), 
irrigated, and IVe-1 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


217—Ramoth sandy loam, 8 to 15 percent slopes. 
This very deep, well drained, strongly sloping soil is on 
dissected terraces. It formed in alluvium derived from 
granitic rock sources. The vegetation in areas that have 
not been cultivated is mainly annual grasses and forbs 
and scattered oaks. Elevation is 150 to 180 feet. The 
average annual precipitation is about 17 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 260 days. 

Typically, the surface layer is pale brown and light 
brown sandy loam about 14 inches thick. The upper 18 
inches of the subsoil is light brown sandy loam. The 
lower 22 inches is reddish yellow, strong brown, and 
light brown sandy clay loam. The substratum to a depth 
of 60 inches is strong brown coarse sandy loam. In 
some areas the surface layer is loamy coarse sand or 
coarse sandy loam. 

Included in this unit are small areas of Cometa, 
Kaseberg, and Montpellier soils on the slightly higher 
terraces and small areas of moderately coarse textured 
soils that are deep to a hardpan and are in landscape 
positions similar to those of the Ramoth soil. Also 
included, on the slightly higher parts of the landscape, 
are small areas of Ramoth soils that have slopes of 15 
to 30 percent. Included areas make up about 15 
percent of the total acreage. 
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Permeability is moderately slow in the Ramoth soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is moderate. The rate 
of water intake in irrigated areas is 1.5 inches per hour. 

Most areas of this unit are used for livestock grazing 
or dryland grain crops. A few areas are used for 
irrigated vineyards. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
erosion. The characteristic plant community is mainly 
soft chess, ripgut brome, wild oat, and filaree. Grazing 
should be controlled so that desirable vegetation, such 
as soft chess, is maintained and enough vegetation is 
left standing to protect the soil from erosion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Limiting tillage during seedbed preparation and 
during the application of weed-control measures helps 
to control runoff and erosion, Leaving crop residue on 
or near the surface helps to conserve moisture, 
maintain tilth, and control erosion. 

This unit is suited to irrigated vineyards. General 
management considerations include the hazard of 
erosion. Annual cultivation should be avoided on the 
steeper slopes. All tillage should be on the contour or 
across the slope. If the soil is plowed in fall, runoff and 
erosion can be controlled by applying fertilizer and 
seeding a cover crop. Sprinkler and drip irrigation 
systems are suitable. They permit an even, controlled 
application of water, help to prevent excessive runoff, 
and minimize the risk of erosion. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, minimizes crusting, and maintains the 
rate of water intake. 

This map unit is in capability unit IVe-1 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 
A. 


218—Ramoth sandy loam, 15 to 30 percent slopes. 
This very deep, well drained, moderately steep soil is 
on dissected terraces. It formed in alluvium derived 
from granitic rock sources. A few gullies have formed. 
The native vegetation is mainly annual grasses and 
forbs and scattered oaks. Elevation is 100 to 190 feet. 
The average annual precipitation is about 17 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 260 days. 
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Typically, the surface layer is pale brown and light 
brown sandy loam about 14 inches thick. The upper 18 
inches of the subsoil is light brown sandy loam. The 
lower 22 inches is reddish yellow, strong brown, and 
light brown sandy clay loam. The substratum to a depth 
of 60 inches is strong brown coarse sandy loam. In 
some areas the surface layer is loamy coarse sand or 
coarse sandy loam. 

Included in this unit are small areas of Kingdon and 
Tokay soils in the slightly lower landscape positions; 
small areas of Cometa, Kaseberg, and Montpellier soils 
on the slightly higher terraces; and small areas of 
moderately coarse textured soils that are deep to a 
hardpan and are in landscape positions similar to those 
of the Ramoth soil. Also included, on toe slopes, are 
small areas of Ramoth soils that have slopes of 5 to 15 
percent. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderately slow in the Ramoth soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is severe. 

This unit is used mainly for livestock grazing. General 
management considerations include the severe hazard 
of erosion. The characteristic plant community is mainly 
soft chess, ripgut brome, wild oat, and filaree. Grazing 
should be controlled so that desirable vegetation, such 
as soft chess, is maintained and enough vegetation is 
left standing to protect the soil from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. 

This map unit is in capability unit Ve-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


219—Redding loam, 0 to 3 percent slopes. This 
moderately well drained, nearly level and gently sloping 
soil is on high terraces. It is moderately deep to a 
hardpan. It formed in alluvium derived from mixed rock 
sources. The native vegetation is mainly annual grasses 
and forbs. Slopes are complex, and the landscape is 
characterized by hummocky microrelief. Meandering 
drainageways and closed depressions fill with water to 
form vernal pools during the winter in many areas. 
Elevation is 130 to 300 feet. The average annual 
precipitation is about 17 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 260 days. 

Typically, the upper part of the surface layer is light 
brown loam about 6 inches thick. The lower part is 
yellowish red loam about 21 inches thick. The upper 
part of the subsoil is a claypan of yellowish red clay 
about 3 inches thick. The lower part to a depth of 60 
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inches is a reddish yellow, indurated, silica-cemented 
hardpan. In some areas the surface layer is gravelly or 
cobbly loam. 

Included in this unit are areas of Yellowlark soils in 
drainageways and shallow, medium textured soils that 
have a claypan at a depth of 10 to 15 inches and are in 
landscape positions similar to those of the Redding soil. 
Also included, on the slightly higher parts of the 
landscape, are small areas of Redding soils that have 
slopes of 3 to 5 percent. Included areas make up about 
15 percent of the total acreage, 

Permeability is very slow in the Redding soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 20 to 36 inches. Water 
is briefly perched above the claypan after periods of 
heavy rainfall or irrigation. Runoff generally is very slow 
or slow but is ponded in the small vernal pools, The 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.0 inch per hour. 

Most areas are used for livestock grazing. A few 
areas are uSed as irrigated pasture. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods and 
the low available water capacity. The characteristic 
plant community is mainly soft chess, foxtail fescue, 
and filaree. Grazing should be delayed until the soil is 
firm enough to withstand trampling by livestock and the 
more desirable forage plants have had an opportunity to 
set seed. The low available water capacity limits the 
production of desirable forage plants. The unit responds 
well to range improvement practices, such as seeding 
and applying fertilizer. The plants selected for seeding 
should be those that meet the seasonal requirements of 
livestock, wildlife, or both. After seeding is complete, 
grazing should be deferred until the plants have set 
seed. 

Where this unit is used as irrigated pasture, the main 
limitation is the low available water capacity. Because 
the soil is droughty, applications of irrigation water 
should be light and frequent. The water can be applied 
by sprinkler and border methods. Leveling helps to 
ensure a uniform application of water. Proper stocking 
tates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from compaction. 

This map unit is in capability units IIls-3 (MLRA-17), 
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irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group D. 


220—Redding gravelly loam, 2 to 8 percent slopes. 
This moderately well drained, undulating and gently 
rolling soil is on high terraces. It is moderately deep to 
a hardpan. It formed in alluvium derived from mixed 
rock sources. The native vegetation is mainly annual 
grasses and forbs. Slopes are complex, and the 
landscape is characterized by hummocky microrelief. 
Elevation is 130 to 300 feet. The average annual 
precipitation is about 17 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the upper part of the surface layer is strong 
brown gravelly loam about 7 inches thick. The lower 
part is reddish yellow gravelly loam about 9 inches 
thick. The upper part of the subsoil is a claypan of 
reddish brown clay about 6 inches thick. The lower part 
to a depth of 60 inches is a reddish yellow and 
yellowish red, indurated hardpan. In some areas the 
surface layer is gravelly sandy loam, cobbly loam, or 
loam, 

Included in this unit are small areas of Bellota and 
Pardee soils on terraces and shallow, medium textured 
soils that have a claypan at a depth of 10 to 15 inches 
and are in landscape positions similar to the Redding 
soil. Also included are small areas of Alamo and 
Yellowlark soils in drainageways, Pentz soils on the 
slightly higher terraces, Peters soils in the slightly lower 
landscape positions, and Redding soils that have slopes 
of 8 to 30 percent and are on the slightly higher parts of 
the landscape. Included areas make up about 15 
percent of the total acreage. 

Permeability is very slow in the Redding soil. 
Available water capacity is very low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 16 to 22 inches. Water 
is briefly perched above the claypan after periods of 
heavy rainfall or irrigation. Runoff is slow or medium, 
and the hazard of water erosion is slight or moderate. 
The rate of water intake in irrigated areas is 1.5 inches 
per hour. 

Most areas are used for livestock grazing. A few 
areas are used as irrigated pasture or for dryland grain 
crops. This unit may provide wetland functions and 
values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods, the 
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hazard of erosion, and the very low available water 
capacity. The characteristic plant community is mainly 
soft chess, ripgut brome, foxtail fescue, and filaree. 
Grazing should be delayed until the soil is firm enough 
to withstand trampling by livestock and the more 
desirable forage plants have had an opportunity to set 
seed. Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. The very low available water capacity 
limits the production of desirable forage plants. 

This unit is suited to irrigated pasture. The main 
limitation is the very low available water capacity. 
General management considerations include the hazard 
of erosion. Because the soil is droughty, applications of 
irrigation water should be light and frequent. The waiter 
can be applied by sprinkler and border methods. 
Seedbed preparation should be on the contour or 
across the slope where practical. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from erosion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow, All tillage should be on the contour or across the 
slope. Limiting tillage during seedbed preparation and 
during the application of weed-control measures helps 
to control runoff and erosion. Leaving crop residue on 
or near the surface helps to conserve moisture, 
maintain tilth, and control erosion. 

This map unit is in capability unit |\Ve-3 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 
D. 


221—Redding gravelly loam, 8 to 30 percent 
slopes. This moderately well drained, rolling to 
moderately steep soil is on dissected high terraces. It is 
moderately deep to a hardpan. It formed in alluvium 
derived from mixed rock sources. The native vegetation 
is mainly annual grasses and forbs. Slopes are 
complex, and the landscape is characterized by 
hummocky microrelief. Elevation is 130 to 350 feet. The 
average annual precipitation is about 17 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 260 days. 

Typically, the upper part of the surface layer is strong 
brown gravelly loam about 7 inches thick. The lower 
part is reddish yellow gravelly loam about 9 inches 
thick. The upper part of the subsoil is a claypan of 
reddish brown clay about 6 inches thick. The lower part 
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to a depth of 60 inches is a reddish yellow and 
yellowish red, indurated hardpan. In some areas the 
surface layer is gravelly sandy loam, cobbly loam, or 
loam. 

Included in this unit are small areas of Bellota and 
Pardee soils on terraces and shallow, medium textured 
soils that have a claypan at a depth of 10 to 15 inches 
and are in Jandscape positions similar to those of the 
Redding soil. Also included are small areas of Alamo 
and Yellowlark soils in drainageways, Pentz soils on the 
slightly higher terraces, Peters soils in the slightly lower 
landscape positions, and Redding soils that have slopes 
of 2 to 8 percent and are on toe slopes. Included areas 
make up about 15 percent of the total acreage. 

Permeability is very slow in the Redding soil. 
Available water capacity is very low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 16 to 22 inches. Water 
is briefly perched above the claypan after periods of 
heavy rainfall. Runoff is medium or rapid, and the 
hazard of water erosion is moderate or severe. 

Most areas are used for livestock grazing. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include the hazard of 
erosion and the very low available water capacity. The 
characteristic plant community is mainly soft chess, 
ripgut brome, foxtail fescue, and filaree. Grazing should 
be controlled so that desirable vegetation, such as soft 
chess, is maintained and enough vegetation is left 
standing to protect the soil from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants suitable for grazing. The very low available water 
capacity limits the production of desirable forage plants. 

This map unit is in capability unit \Ve-3 (MLRA-17), 
nonirrigated. It is in vegetative soil group D. 


222—Reiff fine sandy loam, 0 to 2 percent slopes, 
occasionally flooded. This very deep, well drained, 
nearly level soil is on flood plains. It formed in alluvium 
derived trom mixed rock sources. Elevation is 80 to 165 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is brown fine sandy loam 
about 9 inches thick. The upper 47 inches of the 
underlying material is brown and pale brown, stratified 
loamy sand and sandy loam. The lower part to a depth 
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of 63 inches is brown loam. in some areas the surface 
layer is sandy loam. 

Included in this unit are smalt areas of Coyotecreek 
soils in landscape positions similar to those of the Reiff 
soil and San Joaquin soils on the slightly higher 
terraces. Also included are small areas of soils that are 
gravelly and moderately coarse textured and are on 
complex slopes resulting from channeling and 
deposition in drainageways. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately rapid in the Reiff soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. The 
hazard of soil blowing is slight. The soil is subject to 
occasional, very brief or brief periods of flooding from 
December through April. 

Most areas are used for dryland grain crops. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
The occasional flooding is a hazard. Because the 
amount of precipitation is not sufficient for annual 
cropping, the best suited cropping system is one that 
includes small grain and summer fallow. The risk of 
flooding can be reduced by levees and diversions. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and soil blowing and helps to 
maintain tilth and the organic matter content. 

This unit is suited to irrigated row and field crops. 
The occasional flooding is a hazard. The risk of flooding 
can be reduced by levees and diversions. Furrow, 
border, and sprinkler irrigation systems are suitable. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and soil blowing and helps to 
maintain the rate of water intake and the organic matter 
content. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


223—Reiff loam, 0 to 2 percent slopes. This very 
deep, well drained, nearly level soil is on alluvial fans. It 
formed in alluvium derived from mixed rock sources. 
Elevation is 50 to 300 feet. The average annual 
precipitation is about 10 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is grayish brown loam 
about 7 inches thick. The upper 48 inches of the 
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underlying material is brown and grayish brown, 
Stratified fine sandy loam, loamy sand, and loamy fine 
sand. The lower part to a depth of 60 inches is pale 
brown loam. In some areas the surface layer is sandy 
loam. 

Included in this unit are small areas of Capay, 
Stomar, and Zacharias soils in the slightly lower 
landscape positions. Also included, in landscape 
positions similar to those of the Reiff soil, are small 
areas of moderately coarse textured soils that have a 
surface layer of gravelly or cobbly sandy loam and 
moderately coarse textured soils that have medium 
textured or moderately fine textured layers below a 
depth of 30 inches. Included areas make up about 15 
percent of the total acreage. 

Permeability is moderately rapid in the Reiff soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. The 
hazard of soil blowing is slight. The soil is subject to 
rare flooding, which occurs during years of abnormally 
high precipitation. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for dryland grain crops 
or for homesite development. 

This unit is suited to irrigated row, field, and orchard 
crops. It has few limitations. Furrow, border, and 
sprinkler irrigation systems are suitable. Maintaining 
crop residue on or near the surface helps to prevent 
excessive runoff and soil blowing and helps to maintain 
the rate of water intake and the organic matter content. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
annual cropping, the best suited cropping system is one 
that includes small grain and summer fallow. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

If this unit is used for homesite development, general 
management considerations include the rare flooding. 
Roads and streets should be located above expected 
flood levels. 

This map unit is in capability units Ils-O (MLRA-17), 
irrigated, and IVs-0 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


224—Rindge mucky silt loam, partially drained, 0 
to 2 percent slapes, overwashed. This very deep, very 
poorly drained, nearly level soil is on deitas. It formed in 
hydrophytic plant remains derived from reeds and tules 
and in alluvium derived from mixed rock sources. 
Levees, drainage ditches, and pumping of the water 
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table alter the drainage of this soil. Elevation is 20 feet 
below sea level to 5 feet above. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is very dark gray mucky 
silt loam about 12 inches thick. The underlying material 
to a depth of 60 inches is black and very dark brown 
mucky peat. In some areas the surface layer is mucky 
loam or muck. 

Included in this unit are small areas of Kingile and 
Venice soils in landscape positions similar to those of 
the Rindge soil. Also included are small areas of Peltier 
and Ryde soils on the slightly higher parts of the 
landscape. Included areas make up about 15 percent of 
the total acreage. 

Permeability is rapid in the Rindge soil. Available 
water capacity is very high. The effective rooting depth 
of the crops commonly grown in the county is limited by 
an apparent water table that is regulated at a depth of 3 
to 4 feet by pumping. This soil is subject to subsidence. 
Runoff is very slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 4.0 
inches per hour. The hazard of soil blowing is 
moderate. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
hazard of soil blowing. Because this soil is subject to 
differential subsidence, frequent leveling of the fields is 
needed to improve the efficiency of irrigation. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Large ditches and small spud 
ditches provide subirrigation and improve drainage. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. Where a subirrigation system is used, the 
water table is raised to a depth of 1 foot at planting time 
and then is slowly lowered during the growing season 
until it is at a depth of about 5 feet at harvest time. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. Levees should 
be checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units IIlw-10 (MLRA-16), 
irrigated, and IVw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


225—Rindge muck, partially drained, 0 to 2 
percent slopes. This very deep, very poorly drained, 
nearly level soil is on deltas. It formed in hydrophytic 
plant remains derived from reeds and tules and in 
alluvium derived from mixed rock sources. Levees, 
drainage ditches, and pumping of the water table alter 
the drainage of this soil. Elevation is 20 feet below sea 
level to 5 feet above. The average annual precipitation 
is about 14 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the surface layer is very dark gray muck 
about 13 inches thick. The underlying material to a 
depth of 60 inches is very dark brown and very dark 
gray mucky peat. In some areas the surface layer is 
mucky clay loam or mucky loam. 

Included in this unit are small areas of Kingile and 
Venice soils in landscape positions similar to those of 
the Rindge soil. Also included are small areas of Peltier 
and Ryde soils on the slightly higher parts of the 
landscape. Included areas make up about 15 percent of 
the total acreage. 

Permeability is rapid in the Rindge soil. Available 
water capacity is very high. The effective rooting depth 
of the crops commonly grown in the county is limited by 
an apparent water table that is regulated at a depth of 3 
to 4 feet by pumping. This soil is subject to subsidence. 
Runoff is very slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 4.0 
inches per hour. The hazard of soil blowing is severe. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
severe hazard of soil blowing. Because this soil is 
subject to differential subsidence, frequent leveling of 
the fields is needed to improve the efficiency of 
irrigation. Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. Large ditches 
and small spud ditches provide subirrigation and 
improve drainage. Subirrigation, furrow, border, and 
sprinkler systems are suitable. Where a subirrigation 
system is used, the water table is raised to a depth of 1 
foot at planting time and then is slowly lowered during 
the growing season until it is at a depth of about 5 feet 
at harvest time. When the wind velocity is high in 
spring, the hazard of soil blowing can be reduced by 
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properly managing all crop residue and by minimizing 
tillage. Levees should be checked periodically, and a 
proper maintenance program should be developed. 

This map unit is in capability units !IIw-10 (MLRA-16), 
irrigated, and IVw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


226—Rioblancho clay toam, drained, 0 to 2 percent 
slopes. This somewhat poorly drained, nearly level soil 
is on basin rims. It is moderately deep to a hardpan. It 
formed in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a somewhat poorly 
drained soil; however, drainage has been improved by 
levees and reclamation projects. Elevation is sea level 
to 30 feet. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer and the upper part of the 
subsoil are gray, mottled clay loam about 16 inches 
thick. The next 12 inches of the subsoil is variegated 
light gray and very pale brown, mottled clay loam. The 
next 11 inches is variegated very pale brown and light 
yellowish brown, mottled sandy loam. The lower part to 
a depth of 80 inches is a variegated light gray and light 
yellowish brown, strongly cemented hardpan. The soil is 
calcareous below a depth of 7 inches. In some areas 
the surface layer is loam. 

Included in this unit are small areas of Guard and 
Ryde soils in the slightly lower landscape positions and 
Stockton and Devries soils in the slightly higher 
positions. Also included, in landscape positions similar 
to those of the Rioblancho soil, are small areas of 
Columbia soils, moderately fine textured soils that have 
a hardpan below a depth of 40 inches, and soils that do 
not have a hardpan within a depth of 60 inches. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Rioblancho 
soil. Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 20 
to 40 inches. The water table has been lowered to a 
depth of more than 6 feet through drainage systems 
that require continual maintenance, but water may be 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.5 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
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enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is depth to the hardpan, which limits 
the suitability for deep-rooted plants. Where feasible, 
deep ripping of this restrictive layer can help to 
overcome this limitation. Careful applications of 
irrigation water are needed to prevent the buildup of a 
high water table. A drainage system may be needed. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitations are depth to the hardpan, the 
moderately slow permeability, and low strength. The 
rare flooding is a hazard. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. The moderately 
slow permeability can be overcome by increasing the 
size of the absorption field. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units IIlw-8 (MLRA-17), 
irrigated, and IVw-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


227—Rioblancho-Urban land complex, drained, 0 
to 2 percent slopes. This nearly level map unit is on 
basin rims. Elevation is 5 to 25 feet. The average 
annual precipitation is about 14 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

This unit is 50 percent Rioblancho clay loam and 35 
percent Urban land. The components of this unit occur 
as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Egbert soils in 
the slightly lower landscape positions. Also included, in 
landscape positions similar to those of the Rioblancho 
soil, are small areas of Stockton and Jacktone soils and 
small areas of moderately fine textured soils that have a 
hardpan below a depth of 40 inches. Included areas 
make up about 15 percent of the total acreage. 

The Rioblancho soil is moderately deep to a hardpan 
and is somewhat poorly drained. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
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indicate a somewhat poorly drained soil; however, 
drainage has been improved by levees and reclamation 
projects. Typically, the surface layer and the upper part 
of the subsoil are gray, mottled clay loam about 16 
inches thick. The next 12 inches of the subsoil is 
variegated light gray and very pale brown, mottled clay 
loam. The next 11 inches is variegated very pale brown 
and light yellowish brown, mottled sandy loam. The 
lower part to a depth of 80 inches is a variegated light 
gray and light yellowish brown, strongly cemented 
hardpan. The soil is calcareous below a depth of 7 
inches. In some areas the surface layer is loam. 

Permeability is moderately slow in the Rioblancho 
soil. Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 20 
to 40 inches. The water table has been lowered to a 
depth of more than 6 feet through drainage systems 
that require continual maintenance, but water may be 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.5 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
structures. The soil material under the impervious 
surface is similar to that of Rioblancho clay loam. 

Most areas are used for urban development. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where the Rioblancho soil is used for urban 
development, the main limitations are depth to the 
hardpan, the moderately slow permeability, and low 
strength. The rare flooding is a hazard. Ripping the 
hardpan improves permeability and thus also improves 
the suitability of the soil for septic tank absorption fields. 
The moderately slow permeability can be overcome by 
increasing the size of the absorption field. Properly 
designing buildings and roads can offset the limited 
ability of the soil to support a load. Houses, roads, and 
streets should be constructed above expected flood 
levels. 

The Rioblancho soil is suited to irrigated row and 
field crops. The main limitation is depth to the hardpan, 
which limits the suitability for deep-rooted plants. Where 
feasible, deep ripping of this restrictive layer can help to 
overcome this limitation. Careful applications of 
irrigation water are needed to prevent the buildup of a 
high water table. A drainage system may be needed. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Returning crop residue to the soil or regularly 


adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

The Rioblancho soil is in capability units IIIlw-8 
(MLRA-17), irrigated, and IVw-8 (MLRA-17), 
Nonirrigated. It is in vegetative soil group G. The Urban 
land is not assigned a capability classification or a 
vegetative soil group. 


228—Rocklin sandy loam, 2 to 5 percent slopes. 
This moderately well drained, undulating soil is on 
dissected terraces. It is moderately deep to a hardpan. 
It formed in old alluvium derived from granitic rock 
sources. The native vegetation is mainly annual 
grasses, forbs, and scattered California white oak. 
Slopes occur as a complex of plane and convex side 
slopes and concave drainageways. Elevation is 80 to 
300 feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 61 
degrees F, and the average frost-free period is about 
275 days. 

Typically, the surface layer and the upper part of the 
subsoil are pale brown and light brown sandy loam 
about 25 inches thick. The next 11 inches of the subsoil 
is light brown sandy clay loam. The lower part is a light 
brown, indurated hardpan about 4 inches thick. The 
underlying material to a depth of 60 inches is reddish 
yellow, dense, weakly cemented sandy loam. In some 
areas the surface layer is loam. 

Included in this unit are small areas of Cometa, 
Montpellier, and Redding soils on the slightly higher 
terraces, San Joaquin soils on the slightly lower 
terraces, and moderately coarse textured soils that 
have a hardpan at a depth of less than 20 inches and 
are in landscape positions similar to those of the 
Rocklin soil. Also included are small areas of Rocklin 
soils that have slopes of 0 to 2 percent or 5 to 15 
percent. The areas where slopes are 0 to 2 percent are 
on toe slopes, and the areas where slopes are 5 to 15 
percent are on narrow embankments. Included areas 
make up about 15 percent of the total acreage. 

Permeability is moderate in the Rocklin soil. Available 
water capacity is low. The effective rooting depth is 
limited by the hardpan at a depth of 20 to 40 inches. 
Waiter is briefly perched above the hardpan after 
periods of heavy rainfall or irrigation. Runoff is slow or 
medium, and the hazard of water erosion is slight or 
moderate. The rate of water intake in irrigated areas is 
1.5 inches per hour. 

Most areas of this unit are used for livestock grazing 
or dryland grain crops. A few areas are used for 
irrigated vineyards, irrigated pasture, or homesite 
development. 

Where this unit is used for livestock grazing, general 
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management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, 
ripgut brome, wild oat, and filaree. Grazing should be 
delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion, Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

This unit is suited to irrigated vineyard crops. The 
main limitations are depth to the hardpan and the low 
available water capacity. General management 
considerations include the hazard of erosion. The 
hardpan limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or 
subsoiling breaks up the pan. Because the soil is 
droughty, applications of irrigation water should be light 
and frequent. Sprinkler and drip irrigation systems are 
Suitable. They permit an even, controlled application of 
water, help to prevent excessive runoff, and minimize 
the risk of erosion. All tillage should be on the contour 
or across the slope. If the soil is plowed in fall, runoff 
and erosion can be controlled by applying fertilizer and 
seeding a cover crop. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and maintains the rate of 
water intake. 

This unit is suited to irrigated pasture. The main 
limitation is the low available water capacity. General 
management considerations include the hazard of 
erosion. Because the soil is droughty, applications of 
irrigation water should be light and frequent. The water 
can be applied by sprinkler and border methods. 
Seedbed preparation should be on the contour or 
across the slope where practical. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from erosion. 

If this unit is used for homesite development, the 
main limitation is depth to the hardpan. General 
management considerations include the hazard of 
erosion. Ripping the hardpan improves permeability and 
thus also improves the suitability of the soil for septic 
tank absorption fields. Excavation for roads and 
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buildings increases the hazard of erosion. 

This map unit is in capability units Ille-8 (MLRA-17), 
irrigated, and |Ve-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


229—Rocklin fine sandy loam, 0 to 2 percent 
slopes. This moderately well drained, nearly level soil is 
on dissected terraces that have been leveled. It is 
moderately deep to a hardpan. It formed in old alluvium 
derived from granitic rock sources. In most areas slopes 
originally were 2 to 5 percent before extensive land 
leveling. Elevation is 80 to 250 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 61 degrees F, and the 
average frost-free period is about 275 days. 

Typically, the surface layer and the upper part of the 
subsoil are pale brown and light brown fine sandy loam 
about 25 inches thick. The next 11 inches of the subsoil 
is light brown sandy clay loam. The lower part is a light 
brown, indurated hardpan about 4 inches thick. The 
underlying material to a depth of 60 inches is reddish 
yellow, dense, weakly cemented sandy loam. In some 
areas the surface layer is loam. 

included in this unit are small areas of Bruella and 
San Joaquin soils on terraces and Hicksville soils in 
drainageways. Also included, in landscape positions 
similar to those of the dominant Rocklin soil, are 
moderately coarse textured soils that have a hardpan at 
a depth less than 20 inches, small areas of Rocklin 
soils that have slopes of 2 to 5 percent, and moderately 
coarse textured soils that have a hardpan at a depth of 
more than 40 inches. Included areas make up about 15 
percent of the total acreage. 

Permeabitity is moderate in the Rocklin soil, Available 
water capacity is low. The effective rooting depth is 
limited by the hardpan at a depth of 20 to 40 inches. 
Water is briefly perched above the hardpan after 
periods of heavy rainfall or irrigation. Runoff is very 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 1.5 inches per hour. 

Most areas of this unit are used for irrigated crops, 
irrigated pasture, or homesite development. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are depth to the hardpan 
and the low available water capacity. The hardpan limits 
the suitability for deep-rooted crops. Where feasible, 
deep ripping of this restrictive layer can help to 
overcome this limitation. Because the soil is droughty, 
applications of irrigation water should be light and 
frequent. Furrow, sprinkler, and drip irrigation systems 
are suitable. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
minimizes crusting, and maintains the rate of water 
intake. 
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This unit is suited to irrigated pasture. The main 
limitation is the low available water capacity. Because 
the soil is droughty, applications of irrigation water 
should be light and frequent. The water can be applied 
by sprinkler and border methods. Leveling helps to 
ensure a uniform application of water. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitation is depth to the hardpan. Ripping the 
hardpan improves permeability and thus also improves 
the suitability of the soil for septic tank absorption fields. 

This map unit is in capability units Ilfs-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


230—Ryde clay loam, partially drained, 0 to 2 
percent slopes. This very deep, very poorly drained, 
nearly level soil is on flood plains and deltas. It formed 
in hydrophytic plant remains and in alluvium derived 
from mixed rock sources. Mottles in the profile indicate 
a very poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 15 feet below sea level to 5 feet above. The average 
annual precipitation is about 14 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is grayish brown and dark 
gray, mottled clay loam about 24 inches thick. The 
underlying material to a depth of 63 inches is very dark 
gray and dark grayish brown, stratified mucky clay 
loam, silty clay loam, and muck. In some areas the 
surface layer is mucky clay loam or silty clay loam. 

Included in this unit are small areas of Egbert, 
Guard, and Peltier soils in landscape positions similar to 
those of the Ryde soil and Scribner soils on the slightly 
higher parts of the landscape. Also included are small 
areas of Itano, Kingile, and Rindge soils in the slightly 
lower landscape positions. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately slow in the Ryde soil. 
Available water capacity is very high. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that is 
regulated at a depth of 3 to 4 feet by pumping. This soil 
is subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
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should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
hazard of soil blowing. Because this soil is subject to 
differential subsidence, frequent leveling of the fields is 
needed to improve the efficiency of irrigation. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Large ditches and small spud 
ditches provide subirrigation and improve drainage. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. Where a subirrigation system is used, the 
water table is raised to a depth of 1 foot at planting time 
and then is slowly lowered during the growing season 
until it is at a depth of about 5 feet at harvest time. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. Levees should 
be checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units Illw-2 (MLRA-16), 
irrigated, and |Vw-2 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


231—Ryde silty clay loam, organic substratum, 
Partially drained, 0 to 2 percent slopes. This very 
deep, very poorly drained, nearly level soi! is on flood 
plains and deltas. It formed in hydrophytic plant remains 
and in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a very poorly drained soil; 
however, drainage has been improved by levees and 
reclamation projects. Elevation is 15 feet below sea 
level to 5 feet above. The average annual precipitation 
is about 14 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the surface layer is grayish brown and dark 
gray, mottled silty clay loam about 24 inches thick. The 
upper 16 inches of the underlying material is very dark 
gray and dark grayish brown, mottled silty clay loam. 
The lower part to a depth of 60 inches is black mucky 
peat. in some areas the surface jayer is mucky clay 
loam or mucky silty clay loam. 

Included in this unit are small areas of Kingile, 
Rindge, Venice, and Webile soils in the slightly lower 
landscape positions. Also included are small areas of 
moderately fine textured soils that have an organic 
substratum at a depth of 30 to 40 inches. Included 
areas make up about 15 percent of the total acreage. 

Permeability is moderately slow in the upper part of 
the Ryde soil and rapid in the organic substratum. 
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Available water capacity is very high. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that is 
regulated at a depth of 3 to 4 feet by pumping. Depih to 
the organic substratum ranges from 40 to 60 inches. 
Runoff is very slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 0.3 
inch per hour. The hazard of soil blowing is moderate. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
hazard of soil blowing. Because this soil is subject to 
differential subsidence, frequent leveling of the fields is 
needed to improve the efficiency of irrigation. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water levei is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Large ditches and small spud 
ditches provide subirrigation and improve drainage. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. Where a subirrigation system is used, the 
water table is raised to a depth of 1 foot at planting time 
and then is slowly lowered during the growing season 
until it is at a depth of about 5 feet at harvest time. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. Levees should 
be checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units Illw-2 (MLRA-16), 
irrigated, and |Vw-2 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


232—Ryde clay loam, sandy substratum, partially 
drained, 0 to 2 percent slopes. This very deep, very 
poorly drained, nearly level soil is on flood plains and 
deltas. It formed in alluvium derived from mixed rock 
sources and in hydrophytic plant remains. Mottles in the 
profile indicate a very poorly drained soil; however, 
drainage has been improved by levees and reclamation 
projects. Elevation is 15 feet below sea level! to 5 feet 
above. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is grayish brown and dark 
gray, mottled clay loam about 24 inches thick. The 
upper 16 inches of the underlying material is dark gray 
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and grayish brown, mottled silty clay loam. The lower 
part to a depth of 60 inches is light gray, stratified 
loamy fine sand and loamy sand. In some areas the 
surface layer is mucky clay loam or silty clay loam. 

Included in this unit are small areas of Egbert, 
Merritt, Piper, and Vaidez soils; Ryde soils that have 
Stratified medium textured or moderately fine textured 
material below a depth of 40 inches; and moderately 
fine textured soils that have a coarse textured 
substratum at a depth of 30 to 40 inches. Ail of these 
included soils are in landscape positions similar to 
those of the dominant Ryde sail. Also included are Dello 
and Kingile soils in the slightly lower landscape 
positions. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderately slow in the upper part of 
ihe Ryde soil and rapid in the sandy substratum. 
Available water capacity is high. The effective rooting 
depth of the crops commonly grown in the county is 
limited by an apparent water table that is regulated at a 
depth of 3 to 4 feet by pumping. Depth to the sandy 
substratum ranges from 40 to 60 inches. The soil is 
subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
hazard of soil blowing. Because this soil is subject to 
differential subsidence, frequent leveling of the fields is 
needed to improve the efficiency of irrigation. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Large ditches and small spud 
ditches provide subirrigation and improve drainage. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. Where a subirrigation system is used, the 
water table is raised to a depth of 1 foot at planting time 
and then is slowly lowered during the growing season 
until it is at a depth of about 5 feet at harvest time. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. Levees should 
be checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units IIlw-2 (MLRA-16), 
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irrigated, and IVw-2 (MLRA-16}, nonirrigated. It is in 
vegetative soil group E. 


233—Ryde-Peltier complex, partially drained, 0 to 
2 percent slopes. These nearly level soils are on flood 
plains and deltas. Levees, drainage ditches, and 
pumping of the water table alter the drainage of these 
soils. Elevation is 15 feet below sea level to 5 feet 
above. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

This unit is 50 percent Ryde clay loam and 35 
percent Peltier mucky clay loam. The components of 
this unit occur as areas so intricately intermingled that it 
was not practical to map them separately at the scale 
used. 

Included in this unit are small areas of Scribner soils 
on the slightly higher parts of the landscape and Rindge 
and Venice soils on the slightly lower parts. Also 
included, in landscape positions similar to those of the 
Ryde and Peltier soils, are small areas of Valdez soils 
and small areas of moderately fine textured or fine 
textured soils that have an organic or coarse textured 
substratum below a depth of 40 inches. Included areas 
make up about 15 percent of the total acreage. 

The Ryde soil is very deep and very poorly drained. 
It formed in alluvium derived from mixed rock sources 
and in hydrophytic plant remains. Typically, the surface 
layer is grayish brown and dark gray, mottled clay loam 
about 24 inches thick. The underlying material to a 
depth of 63 inches is very dark gray and dark grayish 
brown, mottled mucky clay loam and silty clay loam. In 
some areas the surface layer is mucky clay loam or silty 
clay loam. 

Permeability is moderately slow in the Ryde soil. 
Available water capacity is very high. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that is 
regulated at a depth of 3 to 4 feet by pumping. This soil 
is subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

The Peltier soil is very deep and poorly drained. It 
formed in hydrophytic plant remains derived from reeds 
and tules and in alluvium derived from mixed rock 
sources. Typically, the upper 22 inches of the surface 
layer is gray and dark gray mucky clay loam. The lower 
2 inches is brown and very dark gray silty clay. The 
subsoil is very dark gray and grayish brown, mottled 
mucky clay loam about 21 inches thick. The underlying 


material to a depth of 60 inches is olive gray, mottled 
clay. In some areas the surface layer is silty clay loam 
or silty clay. 

Permeability is slow in the Peltier soil. Available 
water capacity is high or very high. The shrink-swell 
potential is high. The effective rooting depth of the 
crops commonly grown in the county is limited by an 
apparent water table that is regulated at a depth of 3 to 
4 feet by pumping. This soil is subject to subsidence. 
Runoff is very slow, and the hazard of water erosion is 
stight. The rate of water intake in irrigated areas is 1.0 
inch per hour. The hazard of soil blowing is moderate. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence, the high water 
table, and the slow permeability in the Peltier soil. 
General management considerations include the hazard 
of soil blowing. Because these soils are subject to 
differential subsidence, frequent leveling of the fields is 
needed to improve the efficiency of irrigation. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Large ditches and small spud 
ditches provide subirrigation and improve drainage. 
Because of the slow permeability in the Peltier soil, 
water applications should be regulated so that the water 
does not stand on the surface and damage the crops. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. Where a subirrigation system is used, the 
water table is raised to a depth of 1 foot at planting time 
and then is slowly lowered during the growing season 
until it is at a depth of about 5 feet at harvest time. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. Levees should 
be checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units IIlw-2 (MLRA-16), 
irrigated, and IVw-2 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


234—Sailboat silt loam, drained, 0 to 2 percent 
slopes. This very deep, somewhat poorly drained, 
nearly level soil is on flood plains. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
indicate a somewhat poorly drained soil; however, 
drainage has been improved by levees and reclamation 
projects. Elevation is 5 to 10 feet. The average annual 
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precipitation is about 15 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The upper 15 inches of the underlying 
material is stratified gray, grayish brown, and brown, 
mottled clay loam. The lower part to a depth of 61 
inches is dark gray, pale brown, and brown, mottled 
silty clay loam. In some areas the surface layer is loam 
or sandy loam. 

Included in this unit are small areas of Columbia, 
Cosumnes, Egbert, and Scribner soils in landscape 
positions similar to those of the Sailboat soil and Tokay 
soils on the slightly higher parts of the landscape. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Sailboat soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Depth to the water table is 
more than 6 feet, but water may be perched above the 
stratified substratum after periods of heavy rainfall or 
irrigation. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 0.7 inch per hour. The hazard of soil blowing is 
slight. The soil is subject to rare flooding, which occurs 
during years of abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is well suited to irrigated row, field, and 
vineyard crops. It has few limitations. Furrow, border, 
and sprinkler irrigation systems are suitable. Maintaining 
crop residue on or near the surface helps to prevent 
excessive runoff and soil blowing and increases the rate 
of water intake and the organic matter content. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability 
and low strength. The rare flooding is a hazard. On 
sites for septic tank absorption fields, the moderately 
slow permeability can be overcome by increasing the 
size of the absorption field. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability class | (MLRA-17), 
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irrigated, and capability unit 'Wc-2 (MLRA-17}, 
nonirrigated. It is in vegetative soil group A. 


235—Sailboat silt loam, drained, 0 to 2 percent 
slopes, occasionally tlooded. This very deep, 
somewhat poorly drained, nearly level soil is on flood 
plains. It formed in alluvium derived from mixed rock 
sources. Mottles in the profile indicate a somewhat 
poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 5 to 10 feet. The average annual precipitation is 
about 15 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The upper 15 inches of the underlying 
material is stratified gray, grayish brown, and brown, 
mottled clay loam. The lower part to a depth of 61 
inches is dark gray, pale brown, and brown, mottled 
silty clay loam. in some areas the surface layer is loam 
or sandy loam. 

Included in this unit are small areas of Columbia, 
Cosumnes, Egbert, and Scribner soils in landscape 
positions similar to those of the Sailboat soil and Tokay 
soils on the slightly higher parts of the landscape. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Sailboat soil. 
Available water capacity is very high. The effective 
rooting depth is 60 inches or more. Depth to the water 
table is more than 6 feet, but water may be perched 
above the stratified substratum after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.7 inch per hour. The hazard of soil 
blowing is slight. The soil is subject to occasional, brief 
periods of flooding from December through April. 

Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main hazard is the occasional flooding. The 
risk of flooding can be reduced by levees and 
diversions. Furrow, border, and sprinkler irrigation 
systems are suitable. Maintaining crop residue on or 
near the surface helps to prevent excessive runoff and 
soil blowing and increases the rate of water intake and 
the organic matter content. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
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Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability 
and low strength. The occasional flooding is a hazard. 
On sites for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Properly 
designing buildings and roads can offset the limited 
ability of the soil to support a load. Dikes and channels 
that have outlets for floodwater can protect buildings 
and onsite sewage disposal systems from flooding. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


236—San Joaquin sandy loam, 0 to 2 percent 
slopes. This moderately well drained, nearly level soil is 
on terraces. It is moderately deep to a hardpan. It 
formed in alluvium derived from granitic rock sources. 
The native vegetation is mainly annual grasses, forbs, 
and scattered California white oak. Slopes are complex, 
and the landscape is characterized by hummocky 
microrelief, depressions, minor drainageways, and 
areas that have been leveled. Meandering 
drainageways and closed depressions fill with water to 
form vernal pools during the winter in many areas. 
Elevation is 20 to 150 feet. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 61 degrees F, and the average 
frost-free period is about 275 days. 

Typically, the surface layer is brown sandy loam 
about 13 inches thick. The upper part of the subsoil is a 
claypan of brown clay about 7 inches thick. The lower 
part to a depth of 60 inches is a brown and light brown, 
indurated hardpan. In some areas the surface layer is 
fine sandy loam, loam, or gravelly sandy loam. 

Included in this unit are small areas of Bruella and 
Rocklin soils on the slightly higher terraces, Jahant soils 
in landscape positions similar to those of the San 
Joaquin soil, and Madera soils on the slightly higher 
parts of the landscape. Also included are small areas of 
San Joaquin soils that have slopes of 2 to 5 percent 
and are on the slightly higher parts of the landscape, 
areas that have as much as 20 inches of overburden, 
and areas where most of the soil horizons have been 
removed or altered or fragments of hardpan and 
claypan materials are within 10 inches of the surface as 
a result of land leveling. Included areas make up about 
15 percent of the total acreage. 

Permeability is very slow in the San Joaquin soil. 
Available water capacity is very low. The shrink-swell 
potential is high. The effective rooting depth is limited 
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by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfall or irrigation. Runoff is ponded 
in the small vernal pools, is very slow or ponded in 
leveled areas, and is slow on the convex slopes. The 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. 

Most areas are used for livestock grazing or for 
irrigated pasture, irrigated crops, or vineyards. A few 
areas are used for dryland grain crops or homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, 
ripgut brome, foxtail fescue, and filaree. Grazing should 
be delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. 

This unit is suited to irrigated pasture. The main 
limitations are the complex slopes and the very low 
available water capacity. Leveling helps to ensure a 
uniform application of water. Because the soil is 
droughty, the applications should be light and frequent. 
The water can be applied by sprinkler and border 
methods. Proper stocking rates, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and protect the soil from 
compaction. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are the complex slopes, 
depth to the very slowly permeable claypan and 
hardpan, and the very low available water capacity. 
Leveling helps to ensure a uniform application of water. 
Because of the restricted permeability, the applications 
should be reguiated so that the water does not stand on 
the surface and damage the crops. The hardpan limits 
the suitability for deep-rooted crops. Where feasible, 
deep ripping of this restrictive layer can help to 
overcome this limitation. A tillage pan forms easily if the 
soil is tilled when wet. Chiseling or subsoiling breaks up 
the pan. Because the soil is droughty, applications of 
irrigation water should be light and frequent. Furrow, 
border, and sprinkler irrigation systems are suitable. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and maintains the rate of water intake. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
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annual cropping, the best suited cropping system is one 
that includes small grain and summer fallow. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

If this unit is used for homesite development, the 
main limitations are depth to the very slowly permeable 
claypan and hardpan, the high shrink-swell potential, 
and low strength in the claypan. On sites for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field, 
backfilling the trench with sandy material, and installing 
long absorption lines. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Excavation for 
buildings is limited by the hardpan. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. 

This map unit is in capability unit IVs-3 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 


237—San Joaquin sandy loam, 2 to 5 percent 
slopes. This moderately well drained, undulating soil is 
on dissected terraces. It is moderately deep to a 
hardpan. It formed in alluvium derived from granitic rock 
sources. The native vegetation is mainly annual 
grasses, forbs, and scattered California white oak. 
Slopes occur as a complex of plane and convex side 
slopes and concave drainageways. Elevation is 20 to 
150 feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 61 
degrees F, and the average frost-free period is about 
275 days. 

Typically, the surface layer is brown sandy loam 
about 10 inches thick. The upper part of the subsoil is a 
claypan of brown clay about 10 inches thick. The lower 
part to a depth of 60 inches is a brown and light brown, 
indurated hardpan. In some areas the surface layer is 
fine sandy loam. 

Included in this unit are small areas of Bruella and 
Rocklin soils on the slightly higher terraces, Jahant soils 
in tlandscape positions similar to those of the San 
Joaquin soil, Madera soils in the slightly lower positions, 
and San Joaquin soils that have slopes of 0 to 2 or 8 to 
15 percent. The areas where slopes are 0 to 2 percent 
are on toe slopes, and the areas where slopes are 8 to 
15 percent are on narrow embankments. Also included 
are small areas of Redding soils that have slopes of 2 
to 8 percent and are on the slightly higher terraces and 
moderately coarse textured soils that have a hardpan at 
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a depth of 12 to 20 inches and are in landscape 
positions similar to those of the San Joaquin soil. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is very slow in the San Joaquin soil. 
Available water capacity is very low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfall or irrigation. Runoff is slow or 
medium, and the hazard of water erosion is slight or 
moderate. The rate of water intake in irrigated areas is 
1.5 inches per hour. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated vineyards, irrigated pasture, 
or dryland grain crops. This unit may provide wetland 
functions and values. These should be considered in 
plans for enhancement of wildlife habitat or land use 
conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods and 
the hazard of erosion. The characteristic plant 
community is mainly soft chess, ripgut brome, foxtail 
fescue, and filaree. Grazing should be delayed until the 
soil is firm enough to withstand trampling by livestock 
and the more desirable forage plants have had an 
opportunity to set seed. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soil from erosion. 

This unit is suited to irrigated vineyard crops. The 
main limitations are depth to the very slowly permeable 
claypan and hardpan and the very low available water 
capacity. General management considerations include 
the hazard of erosion. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. Because the 
soil is droughty, applications of irrigation water should 
be light and frequent. Sprinkler and drip irrigation 
systems are suitable. They permit an even, controlled 
application of water, help to prevent excessive runoff, 
and minimize the risk of erosion. All tillage should be on 
the contour or across the slope. If the soil is plowed in 
fall, runoff and erosion can be controlled by applying 
fertilizer and seeding a cover crop. Returning crop 
residue to the soil or regularly adding other organic 
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material improves fertility, minimizes crusting, and 
maintains the rate of water intake. 

This unit is suited to irrigated pasture. The main 
limitation is the very low available water capacity. 
General management considerations include the hazard 
of erosion. Because the soil is droughty, applications of 
irrigation water should be light and frequent. The water 
can be applied by sprinkler and border methods. 
Seedbed preparation should be on the contour or 
across the slope where practical. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from erosion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

This map unit is in capability unit IVe-3 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 
D. 


238—San Joaquin loam, 0 to 2 percent slopes. 
This moderately well drained, nearly level soil is on low 
terraces. It is moderately deep to a hardpan. It formed 
in alluvium derived from granitic rock sources. The 
native vegetation is mainly annual grasses, forbs, and 
scattered California white oak. The landscape is 
characterized by a complex of gently sloping hummocks 
and depressions, minor drainageways, and areas that 
have been leveled. Meandering drainageways and 
closed depressions fill with water to form vernal pools 
during the winter in many areas. Elevation is 20 to 100 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 61 
degrees F, and the average frost-free period is about 
275 days. 

Typically, the surface layer and the upper part of the 
subsoil are brown loam about 16 inches thick. The next 
part of the subsoil is a claypan of brown clay about 10 
inches thick. The lower part to a depth of 60 inches is a 
brown, light brown, and strong brown, indurated 
hardpan. In some areas the surface layer is fine sandy 
loam. 

Included in this unit are small areas of Hollenbeck 
and Galt soils in the slightly lower landscape positions, 
moderately coarse textured soils that have a hardpan at 
a depth of 12 to 20 inches and are in landscape 
positions similar to those of the San Joaquin soil, and 
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San Joaquin soils that have slopes of 2 to 5 percent 
and are on the slightly higher parts of the landscape. 
Also included are areas that have as much as 20 
inches of overburden and areas where most of the soil 
horizons have been removed or altered as a result of 
land leveling. Included areas make up about 15 percent 
of the total acreage. 

Permeability is very slow in the San Joaquin soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfall or irrigation. Runoff is ponded 
in the small vernal pools, is very slow or ponded in the 
leveled areas, and is slow on the convex slopes. The 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.0 inch per hour. 

Most areas are used for livestock grazing or for 
irrigated pasture, irrigated crops, or vineyards. A few 
areas are used for dryland grain crops or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, 
ripgut brome, foxtail fescue, and filaree. Grazing should 
be delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. 

This unit is suited to irrigated pasture. The main 
limitations are the complex slopes and the low available 
water capacity. Leveling helps to ensure a uniform 
application of water. Because the soil is droughty, the 
applications should be light and frequent. The water can 
be applied by sprinkler and border methods. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and protect the soil from compaction. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are the complex slopes, 
depth to the very slowly permeable claypan and 
hardpan, and the low available water capacity. Leveling 
helps to ensure a uniform application of water. Because 
of the restricted permeability, the applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. The hardpan limits the 
suitability for deep-rooted crops. Where feasible, deep 
ripping of this restrictive layer can help to overcome this 
limitation. A tillage pan forms easily if the soil is tilled 
when wet. Chiseling or subsoiling breaks up the pan. 
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Because the soil is droughty, applications of irrigation 
water should be light and frequent. Furrow, border, and 
sprinkler irrigation systems are suitable. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
annual cropping, the best suited cropping system is one 
that includes small grain and summer fallow. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

If this unit is used for homesite development, the 
main limitations are depth to the very slowly permeable 
claypan and hardpan, the high shrink-swell potential, 
and low strength in the claypan. On sites for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field, 
backfilling the trench with sandy material, and installing 
long absorption lines. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Excavation for 
buildings is limited by the hardpan. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. 

This map unit is in capability unit I'Vs-3 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 
D. 


239—San Joaquin loam, 2 to 8 percent slopes, 
eroded. This moderately well drained, undulating and 
gently rolling soil is on dissected low terraces. It is 
moderately deep to a hardpan. It formed in alluvium 
derived from granitic rock sources, The native 
vegetation is mainly annual grasses, forbs, and 
scattered California white oak. Slopes are complex. 
They occur as plane and convex side slopes and 
concave drainageways. Elevation is 20 to 100 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 61 degrees F, 
and the average frost-free period is about 275 days. 

Typically, the surface layer and the upper part of the 
subsoil are brown loam about 16 inches thick. The next 
part of the subsoil is a claypan of brown clay about 10 
inches thick. The lower part to a depth of 60 inches is a 
brown and light brown, indurated hardpan. In some 
areas the surface layer has been removed by erosion. 

Included in this unit are small areas of Jahant and 
Bruella soils on terraces and moderately coarse 
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texiured soils that have a hardpan at a depth of 10 to 
20 inches. Also included are small areas of San 
Joaquin soils that have slopes of 0 to 2 or 8 to 15 
percent. The areas where slopes are 8 to 15 percent 
are on narrow embankments. Included areas make up 
about 15 percent of the total acreage. 

Permeability is very slow in the San Joaquin soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfall or irrigation. Runoff is slow or 
medium, and the hazard of water erosion is moderate. 
The rate of water intake in irrigated areas is 1.0 inch 
per hour. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated vineyards, irrigated pasture, 
or dryland grain crops. This unit may provide wetland 
functions and values. These should be considered in 
plans for enhancement of wildlife habitat or land use 
conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods and 
the hazard of erosion. The characteristic plant 
community is mainly soft chess, ripgut brome, foxtail 
fescue, and filaree. Grazing should be delayed until the 
soil is firm enough to withstand trampling by livestock 
and the more desirable forage plants have had an 
opportunity to set seed. Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soil from erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the unit to produce plants suitable for 
grazing. 

This unit is suited to irrigated vineyard crops. The 
main limitations are depth to the very slowly permeable 
claypan and hardpan and the low available water 
capacity. General management considerations include 
the hazard of erosion. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. Because the 
soil is droughty, applications of irrigation water should 
be light and frequent. Sprinkler and drip irrigation 
systems are suitable. They permit an even, controlled 
application of water, help to prevent excessive runoff, 
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and minimize the risk of erosion. All tillage should be on 
the contour or across the slope. If the soils are plowed 
in fall, runoff and erosion can be controlled by applying 
fertilizer and seeding a cover crop. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

This unit is suited to irrigated pasture. The main 
limitation is the low available water capacity. General 
management considerations include the hazard of 
erosion. Because the soil is droughty, applications of 
irrigation water should be light and frequent. The water 
can be applied by sprinkler and border methods. 
Seedbed preparation should be on the contour or 
across the slope where practical. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from erosion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

This map unit is in capability unit IVe-3 (MLRA-17), 
irrigated and nonirrigated. [t is in vegetative soil group 
D. 


240—San Joaquin loam, thick surface, 0 to 2 
percent slopes. This moderately well drained, nearly 
level soil is on low terraces. It is moderately deep to a 
hardpan. It formed in alluvium derived from granitic rock 
sources. The native vegetation is mainly annual 
grasses, forbs, and scattered California white oak. A 
few areas are dissected by intermittent sloughs that 
have been filled as a result of land leveling. Meandering 
drainageways and closed depressions fill with water to 
form vernal pools during the winter in many areas. 
Elevation is 20 to 110 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 61 degrees F, and the average 
frost-free period is about 275 days. 

Typically, the surface layer is pinkish gray loam 
about 12 inches thick. The upper 14 inches of the 
subsoil is brown sandy clay loam. The next 9 inches is 
a claypan of brown clay. The lower part to a depth of 60 
inches is a brown and light brown, indurated hardpan. 
In some areas the surface layer is fine sandy loam or 
sandy loam. 

Included in this unit are small areas of Bruella and 
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Exeter soils on terraces. Also included are small areas 
of San Joaquin soils that have slopes of 2 to & percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is very slow in the San Joaquin sail. 
Available water capacity is moderate. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 20 to 30 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfail or irrigation. Runoff is ponded 
in the small vernal pools, is very slow or ponded in the 
leveied areas, and is slow on the convex slopes. The 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.0 inch per hour. 

Most areas are used for livestock grazing or for 
irrigated pasture, irrigated crops, or vineyards. A few 
areas are used for dryland grain crops or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, 
ripgut brome, foxtail fescue, and filaree. Grazing should 
be delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. 

This unit is suited to irrigated pasture. The main 
limitation is the complex slopes. Leveling helps to 
ensure a uniform application of water. The water can be 
applied by sprinkler and border methods. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and protect the soil from compaction. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are the complex slopes and 
depth to the very slowly permeable claypan and 
hardpan. Leveling helps to ensure a uniform application 
of water. Because of the restricted permeability, the 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. The 
hardpan limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or 
subsoiling breaks up the pan. Furrow, border, and 
sprinkler irrigation systems are suitable. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

Where this unit is used for dryland grain crops, the 
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main limitation is low rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
annual cropping, the best suited cropping system is one 
that includes small grain and summer fallow. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

If this unit is used for homesite development, the 
main limitations are depth to the very slowly permeable 
claypan and hardpan, the high shrink-swell potential, 
and low strength in the claypan. On sites for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field, 
backfilling the trench with sandy material, and installing 
long absorption lines. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Excavation for 
buildings is limited by the hardpan. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. 

This map unit is in capability units !!ls-3 (MLRA-17), 
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group D. 


241—San Joaquin complex, 0 to 1 percent slopes. 
These nearly level soils are on low terraces. The native 
vegetation is mainly annual grasses, forbs, and 
scattered California white oak. Elevation is 20 to 110 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 61 
degrees F, and the average frost-free period is about 
275 days. 

This unit is 45 percent San Joaquin loam and 40 
percent San Joaquin loam, thick surface. The 
components of this unit occur as areas so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Exeter and 
Rocklin soils on adjacent terraces. Also included, in 
landscape positions similar to those of the San Joaquin 
soils, are small areas of moderately coarse textured 
soils that have a hardpan at a depth of 10 to 20 inches 
and moderately coarse textured soils that have been 
ripped and have remnants of claypan and hardpan 
material. Included areas make up about 15 percent of 
the total acreage. 

The San Joaquin soil that does not have a thick 
surface layer is moderately deep to a hardpan and is 
moderately well drained. It formed in alluvium derived 
from granitic rock sources. Typically, the surface layer 
and the upper part of the subsoil are brown loam about 
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16 inches thick. The next 10 inches of the subsoil is a 
claypan of brown clay. The lower part to a depth of 60 
inches is a brown and light brown, indurated hardpan. 
in some areas the surface layer is fine sandy loam or 
sandy loam. 

Permeability is very siow in the San Joaquin soil that 
does not have a thick surface layer. Available water 
capacity is low. The shrink-swell potential is high. The 
effective rooting depth is limited by the hardpan at a 
depth of 20 to 40 inches. Roots are restricted to cracks 
and the faces of peds in the claypan, which is at a 
depth of 10 to 20 inches. Water is briefly perched above 
the claypan and hardpan after periods of heavy rainfall 
or irrigation. Runoff is very slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 1.0 inch per hour. 

The San Joaquin soil that has a thick surface layer is 
moderately deep to a hardpan and is moderately well 
drained. lt formed in alluvium derived from granitic rock 
sources. Typically, the surface layer is pinkish gray 
loam about 12 inches thick. The upper 14 inches of the 
subsoil is brown sandy clay loam. The next 9 inches is 
brown clay. The lower part to a depth of 60 inches is a 
brown and light brown, indurated hardpan. In some 
areas the surface layer is fine sandy loam or sandy 
loam. 

Permeability is very slow in the San Joaquin soil that 
has a thick surface layer. Available water capacity is 
moderate. The shrink-swell potential is high. The 
effective rooting depth is limited by the hardpan at a 
depth of 20 to 40 inches. Roots are restricted to cracks 
and the faces of peds in the claypan, which is at a 
depth of 20 to 30 inches. Water is briefly perched above 
the claypan and hardpan after periods of heavy rainfall 
or irrigation. Runoff is very slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 1.0 inch per hour. 

Most areas are used as irrigated pasture. A few 
areas are used for homesite development or for 
irrigated crops. This unit may provide wetiand functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated pasture. The main 
limitation is the low available water capacity in some 
areas. Because of droughtiness, applications of 
irrigation water should be light and frequent. The water 
can be applied by sprinkler and border methods. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and protect the soils from compaction. 

lf this unit is used for homesite development, the 
main limitations are depth to the very slowly permeable 
claypan and hardpan, the high shrink-swell potential, 
and low strength in the claypan. On sites for septic tank 
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absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field, 
backfilling the trench with sandy material, and installing 
long absorption lines. Ripping the hardpan improves 
permeability and thus also improves the suitability for 
septic tank absorption fields. Excavation for buildings is 
limited by the hardpan. Properly designing foundations 
and footings and diverting runoff away from buildings 
help to prevent the structural damage caused by 
shrinking and swelling. Properly designing buildings and 
roads can offset the limited ability of the soils to support 
a load. 

This unit is suited to irrigated row, field, and vineyard 
crops. The main limitations are depth to the very slowly 
permeable claypan and hardpan and the low available 
water capacity in some areas. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. A 
tillage pan forms easily if these soils are tilled when 
wet. Chiseling or subsoiling breaks up the pan. Because 
of droughtiness, applications of irrigation water should 
be light and frequent. Furrow, border, and sprinkler 
irrigation systems are suitable. Returning crop residue 
to the soils or regularly adding other organic material 
improves fertility, minimizes crusting, and increases the 
rate of water intake. 

This map unit is in capability unit 'Vs-3 (MLRA-17), 
irrigated and nonirrigated. It is in vegetative soil group 
D. 


242—San Joaquin-Urban land complex, 0 to 2 
percent slopes. This nearly level map unit is on low 
terraces. Elevation is 20 to 110 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 61 degrees F, and the 
average frost-free period is about 275 days. 

This unit is 50 percent San Joaquin loam and 35 
percent Urban land. The components of this unit occur 
as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Kingdon and 
Tokay soils on the slightly higher parts of the 
landscape. Also included, in landscape positions similar 
to the San Joaquin soil, are small areas of moderately 
coarse textured soils that have a hardpan at a depth of 
10 to 20 inches and moderately coarse textured soils 
that have been ripped and have remnants of claypan 
and hardpan material. Included areas make up about 15 
percent of the total acreage. 

The San Joaquin soil is moderately deep to a 
hardpan and is moderately well drained. It formed in 
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alluvium derived from granitic rock sources. Typically, 
the surface layer and the upper part of the subsoil are 
brown loam about 16 inches thick. The next 10 inches 
of the subsoil is a claypan of brown clay. The lower part 
to a depth of 60 inches is a brown and light brown, 
indurated hardpan. In some areas the surface layer is 
silt loam. 

Permeability is very slow in the San Joaquin soil. 
Available water capacity is low. The shrink-swell 
potential is high. The effective rooting depth is limited 
by the hardpan at a depth of 20 to 40 inches. Roots are 
restricted to cracks and the faces of peds in the 
claypan, which is at a depth of 10 to 20 inches. Water 
is briefly perched above the claypan and hardpan after 
periods of heavy rainfall. Runoff is slow, and the hazard 
of water erosion is slight. The rate of water intake in 
irrigated areas is 1.0 inch per hour. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
structures. The soil material under the impervious 
surface is similar to that of San Joaquin loam. 

Most areas are used for urban development. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where the San Joaquin soil is used for urban 
development, the main limitations are depth to the very 
slowly permeable claypan and hardpan, the high shrink- 
swell potential, and low strength in the claypan. On 
sites for septic tank absorption fields, the very slow 
permeability can be overcome by increasing the size of 
the absorption field, backfilling the trench with sandy 
material, and installing long absorption lines. Ripping 
the hardpan improves permeability and thus also 
improves the suitability of the soil for septic tank 
absorption fields. Excavation for buildings is limited by 
the hardpan. Properly designing foundations and 
footings and diverting runoff away from buildings help to 
prevent the structural damage caused by shrinking and 
swelling. Properly designing buildings and roads can 
offset the limited ability of the soil to support a load. 

The San Joaquin soil is suited to irrigated row, field, 
and vineyard crops. The main limitations are depth to 
the very slowly permeabie claypan and hardpan and the 
low available water capacity. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. Because the 
soil is droughty, applications of irrigation water should 
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be light and frequent. Furrow, border, and sprinkler 
irrigation systems are suitable. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, minimizes crusting, and increases the 
rate of water intake. 

The San Joaquin soil is in capability unit IVs-3 
(MLRA-17), irrigated and nonirrigated. It is in vegetative 
soil group D. The Urban land is not assigned a 
capability classification or a vegetative soil group. 


243—Scribner clay loam, partially drained, 0 to 2 
percent slopes. This very deep, poorly drained, nearly 
level soil is on flood plains. It formed in alluvium derived 
from mixed rock sources. Mottles in the profile indicate 
a poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 5 feet below sea level to 10 feet above. The average 
annual precipitation is about 14 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is dark gray, mottled clay 
loam about 24 inches thick. The underlying material to a 
depth of 62 inches is stratified light olive gray, dark 
gray, and gray, mottled silty clay loam and loam. tn 
some areas the surface layer is silty clay loam. 

Included in this unit are small areas of Egbert, 
Grangeville, Guard, and Merritt soils in landscape 
positions similar to those of the Scribner soil. Included 
areas make up about 15 percent of the total acreage. 

Permeability is moderately slow in the Scribner soil. 
Available water capacity is very high. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that has 
been lowered to a depth of 3 to 5 feet through drainage 
systems that require continual maintenance. This soil is 
subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is the high water table. General 
management considerations include the hazard of soil 
biowing. Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. A drainage 
system may be needed. Deep-rooted crops can be 


Soil Survey 


grown in areas where natural drainage is adequate or 
where a drainage system has been installed. Furrow, 
border, and sprinkler irrigation systems are suitable. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. 

If this unit is used for homesite development, the 
main limitations are subsidence, low strength, the 
moderately slow permeability, and the high water table. 
The rare flooding is a hazard. Properly designing 
buildings and roads can offset the limited ability of the 
soil to support a load. The moderately slow permeability 
and the high water table increase the possibility that 
septic tank absorption fields will not function properly. A 
drainage system is needed if roads or building 
foundations are constructed. Houses, roads, and streets 
should be constructed above expected flood levels. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and !Vw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


244—Scribner clay loam, sandy substratum, 
partially drained, 0 to 2 percent slopes. This very 
deep, poorly drained, nearly level soil is on flood plains. 
It formed in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a poorly drained soil; 
however, drainage has been improved by levees and 
reclamation projects. Elevation is 5 feet below sea level 
to 10 feet above. The average annual precipitation is 
about 14 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is dark gray, mottled clay 
loam about 25 inches thick. The upper 19 inches of the 
underlying material is light olive gray and light gray, 
mottled silty clay joam and clay loam. The lower part to 
a depth of 60 inches is stratified olive gray and light 
olive gray, mottled fine sand, sand, and loamy sand. In 
some areas the surface layer is silty clay loam. 

Included in this unit are small areas of Dello soils in 
the slightly lower landscape positions. Also included, in 
landscape positions similar to those of the dominant 
Scribner soil, are small areas of Egbert, Grangeville, 
and Merritt soils and small areas of Scribner soils that 
have a medium textured substratum below a depth of 
40 inches. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderately slow in the upper part of 
the Scribner soil and rapid in the sandy substratum. 
Available water capacity is high. The effective rooting 
depth of the crops commonly grown in the county is 
limited by an apparent water table that has been 
lowered to a depth of 3 to 5 feet through drainage 
systems that require continual maintenance. This soil is 
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subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is the high water table. General 
management considerations include the hazard of soil 
blowing. Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. Deep 
drainage ditches can lower the water table if a suitable 
outlet is available. Deep-rooted crops can be grown in 
areas where natural drainage is adequate or where a 
drainage system has been installed. Furrow, border, 
and sprinkler irrigation systems are suitable. When the 
wind velocity is high in spring, the hazard of soil 
blowing can be reduced by properly managing all crop 
residue and by minimizing tillage. 

If this unit is used for homesite development, the 
main limitations are subsidence, low strength, the high 
water table, and the rapid permeability in the sandy 
substratum. The rare flooding is a hazard. Properly 
designing buildings and roads can offset the limited 
ability of the soil to support a load. A drainage system 
is needed if roads or building foundations are 
constructed. Community sewage systems may be 
needed because seepage from onsite sewage disposal 
systems can result in the contamination of water 
supplies. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


245—Scribner-Urban land complex, partially 
drained, 0 to 2 percent slopes. This nearly level map 
unit is on flood plains. Elevation is near sea level to 10 
feet above. The average annual precipitation is about 
14 inches, the average annual air temperature is about 
60 degrees F, and the average frost-free period is about 
270 days. 

This unit is 50 percent Scribner clay ioam and 35 
percent Urban land. The components of this unit occur 
as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Stockton and 
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Rioblancho soils in the slightly lower landscape 
positions. Also included, in landscape positions similar 
to those of the dominant Scribner soil, are small areas 
of Egbert soils and small areas of Scribner soils that 
have been more extensively drained or that have a 
coarse textured substratum below a depth of 40 inches. 
Included areas make up about 15 percent of the total 
acreage. 

The Scribner soil is very deep and poorly drained. It 
formed in alluvium derived from mixed rock sources. 
Moitles in the profile indicate a poorly drained soil; 
however, drainage has been improved by levees and 
reclamation projects. Typically, the surface layer is 
grayish brown and dark gray, mottled clay loam about 
24 inches thick. The underlying material to a depth of 
60 inches is stratified dark gray, mottled silt loam, clay 
loam, and silty clay loam. In some areas the surface 
Jayer is mucky clay loam or silty clay loam. 

Permeability is moderately slow in the Scribner soil. 
Available water capacity is very high. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that has 
been lowered to a depth of 3 to 5 feet through drainage 
systems that require continual maintenance. This soil is 
subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. The 
hazard of soil blowing is moderate. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
structures. The soil material under the impervious 
surface is similar to that of Scribner clay loam. 

Most areas are used for urban development. A few 
areas are used for irrigated crops. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

Where the Scribner soil is used for urban 
development, the main limitations are subsidence, low 
strength, the moderately slow permeability, and the high 
water table. The rare flooding is a hazard. Properly 
designing buildings and roads can offset the limited 
ability of the soil to support a load. The moderately slow 
permeability and the high water table increase the 
possibility that septic tank absorption fields will not 
function properly. A drainage system is needed if roads 
or building foundations are constructed. Houses, roads, 
and streets should be constructed above expected flood 
levels. 

This unit is suited to irrigated row and field crops. 
The main limitation is the high water table. General 
management considerations include the hazard of soil 
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blowing. Areas adjacent to ievees are subject to lateral 
seepage in wet years when the water level is high. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. A drainage 
system may be needed. Deep-rooted crops can be 
grown in areas where natural drainage is adequate or 
where a drainage system has been installed. Furrow, 
border, and sprinkler irrigation systems are suitable. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. 

The Scribner soil is in capability units Ilw-2 
(MLRA-17), irrigated, and IVw-2 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. The Urban 
land is not assigned a capability classification or a 
vegetative soil group. 


246—Shima muck, partially drained, 0 to 2 percent 
slopes. This very deep, very poorly drained, nearly 
level soil is on deltas. It formed in the highly 
decomposed remains of reeds and tules and in alluvium 
derived from mixed rock sources. Levees, drainage 
ditches, and pumping of the water table alter the 
drainage of this soil. Elevation is 15 feet below sea 
level to 5 feet above. The average annual precipitation 
is about 14 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the surface layer is very dark gray muck 
about 21 inches thick. The upper 2 inches of the 
underlying material is very dark gray, mottled mucky 
clay loam. The lower part to a depth of 60 inches is 
light brownish gray and light yellowish brown, mottled 
loamy sand. In some areas the surface layer is mucky 
foam or mucky clay loam. 

Included in this unit are small areas of Kingile and 
Rindge soils and small areas of organic soils that have 
a weakly cemented, moderately coarse textured 
substratum or a moderately fine textured substratum. All 
of these included soils are in landscape positions 
similar to the Shima soil. They make up about 15 
percent of the total acreage. 

Permeability is moderate in the upper part of the 
Shima soil and very rapid in the mineral lower part. 
Available water capacity is high. The effective rooting 
depth of the crops commonly grown in the county is 
limited by an apparent water table that is regulated at a 
depth of 3 to 4 feet by pumping. This soil is subject to 
subsidence. Runoff is very slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 4.0 inches per hour. The hazard of 
soil blowing is severe. The soil is subject to rare 
flooding, which occurs during years of abnormally high 
precipitation. 


Soil Survey 


Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
severe hazard of soil blowing. Because this soil is 
subject to differential subsidence, frequent leveling of 
the fields is needed to improve the efficiency of 
irrigation. Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. Large ditches 
and small spud ditches provide subirrigation and 
improve drainage. Subirrigation, furrow, border, and 
sprinkler systems are suitable. Where a subirrigation 
system is used, the water table is raised to a depth of 1 
foot at planting time and then is slowly lowered during 
the growing season until it is at a depth of about 5 feet 
at harvest time. When the wind velocity is high in 
spring, the hazard of soil blowing can be reduced by 
properly managing all crop residue and by minimizing 
tillage. Levees should be checked periodically, and a 
proper maintenance program should be developed. 

This map unit is in capability units Illw-10 (MLRA-16), 
irrigated, and IVw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


247—Shinkee muck, partially drained, 0 to 2 
percent slopes. This very deep, very poorly drained, 
nearly level soil is on deltas. It formed in the highly 
decomposed remains of reeds and tules and in alluvium 
derived from mixed rock sources. Levees, drainage 
ditches, and pumping of the water table alter the 
drainage of this soil. Elevation is 15 feet below sea 
level to 5 feet above. The average annual precipitation 
is about 14 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the surface layer is very dark gray muck 
about 22 inches thick. The upper 4 inches of the 
underlying material is dark grayish brown, mottled 
mucky clay loam. The lower part to a depth of 60 
inches is grayish brown, mottled fine sandy loam. In 
some areas the surface layer is mucky loam. 

included in this unit are small areas of Kingile, 
Rindge, and Shima soils and small areas of organic 
soils that have a fine textured substratum. All of these 
included soils are in landscape positions similar to 
those of the Shinkee soil. They make up about 15 
percent of the total acreage. 

Permeability is moderately slow in the Shinkee soil. 
Available water capacity is very high. The effective 
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rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that is 
regulated at a depth of 3 to 4 feet by pumping. This soil 
is subject to subsidence. Runoff is very slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 4.0 inches per hour. The 
hazard of soil blowing is severe. The soil is subject to 
rare flooding, which occurs during years of abnormally 
high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildiife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
severe hazard of soil blowing. Because this soil is 
subject to differential subsidence, frequent leveling of 
the fields is needed to improve the efficiency of 
irrigation. Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. Large ditches 
and small spud ditches provide subirrigation and 
improve drainage. Subirrigation, furrow, border, and 
sprinkler systems are suitable. Where a subirrigation 
system is used, the water table is raised to a depth of 1 
foot at planting time and then is slowly lowered during 
the growing season until it is at a depth of about 5 feet 
at harvest time. When the wind velocity is high in 
spring, the hazard of soil blowing can be reduced by 
Properly managing all crop residue and by minimizing 
tillage. Levees should be checked periodically, and a 
proper maintenance program should be developed. 

This map unit is in capability units IIlw-10 (MLRA-16}, 
irrigated, and IVw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


248—Stockton fine sandy loam, 0 to 2 percent 
slopes, overwashed. This somewhat poorly drained, 
nearly level soil is in basins. It is deep to a hardpan. !t 
formed in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a somewhat poorly 
drained soil; however, drainage has been improved by 
levees and reclamation projects. A few areas are 
dissected by intermittent sloughs that have been filled 
as a result of land leveling. Elevation is 20 to 70 feet. 
The average annual precipitation is about 14 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the surface layer is grayish brown fine 
sandy loam about 16 inches thick. It is underlain by a 
buried surface layer of dark gray clay about 37 inches 
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thick. The next 5 inches is light brownish gray and 
grayish brown clay loam. Below this to a depth of 60 
inches is a variegated dark grayish brown and brown, 
weakly cemented to strongly cemented hardpan. In 
some areas the surface layer is silty clay loam or loam. 

Included in this unit are small areas of Archerdale 
and Cogna soils on the slightly higher parts of the 
landscape and Hollenbeck soils in landscape positions 
similar to those of the Stockton soil. Also included are 
small areas of Stockton soils that are fine textured 
throughout. Included areas make up about 15 percent 
of the total acreage. 

Permeability is slow in the Stockton soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Depth to the 
water table is more than 5 feet, but water may be briefly 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 1.5 inches per hour. The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the slow permeability 
and depth to the hardpan. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Maintaining crop residue on or near the 
surface helps to prevent excessive runoff and helps to 
maintain the rate of water intake and the organic matter 
content. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, the 
slow permeability, depth to the hardpan, and low 
strength. The rare flooding is a hazard. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent the structural 
damage caused by shrinking and swelling. On sites for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field, backfilling the trench with sandy material, and 
installing long absorption lines. Ripping the hardpan 
improves permeability and thus also improves the 
suitability of the soil for septic tank absorption fields. 
Properly designing buildings and roads can offset the 
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limited ability of the soil to support a load. Houses, 
roads, and streets should be constructed above 
expected flood levels. 

This map unit is in capability units tls-3 (MLRA-17), 
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


249—Stockton silty clay loam, 0 to 2 percent 
slopes, overwashed. This somewhat poorly drained, 
nearly level soil is in basins. It is deep to a hardpan. It 
formed in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a somewhat poorly 
drained soil; however, drainage has been improved by 
levees and reclamation projects. A few areas are 
dissected by intermittent sloughs that have been filled 
as a result of land leveling. Elevation is 20 to 70 feet. 
The average annual precipitation is about 14 inches, 
the average annual air temperature is about 60 degrees 
F, and the average frost-free period is about 270 days. 

Typically, the surface layer is dark brown silty clay 
loam about 12 inches thick. Below this is a buried 
surface layer of dark gray clay about 22 inches thick. 
The upper part of the subsoil is grayish brown and light 
brownish gray clay loam about 13 inches thick. The 
lower part to a depth of 60 inches is a brown and light 
brownish gray, weakly cemented to strongly cemented 
hardpan. In some areas the surface layer is clay loam 
or loam. 

Included in this unit are small areas of Archerdale 
and Cogna soils on the slightly higher parts of the 
landscape and Hollenbeck soils on the slightly lower 
parts. Also included are small areas of Stockton soils 
that are fine textured throughout and small areas of 
soils that have a hardpan at a depth of 30 to 40 inches, 
mainly where deep leveling cuts have been made. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is slow in the Stockton soil. Available 
water capacity is moderate. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Depth to the 
water table is more than 5 feet, but water may be briefly 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.3 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. . 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the slow permeability 
and depth to the hardpan. Because of the restricted 
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permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Maintaining crop residue on or near the 
surface helps to prevent excessive runoff and increases 
the rate of water intake and the organic matter content. 

If this unit is used for homesite development, the 
main limitations are the high shrink-swell potential, the 
slow permeability, depth to the hardpan, and low 
strength. The rare flooding is a hazard. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent the structural 
damage caused by shrinking and swelling. On sites for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field, backfilling the trench with sandy material, and 
installing long absorption lines. Ripping the hardpan 
improves permeability and thus also improves the 
suitability of the soil for septic tank absorption fields. 
Properly designing buildings and roads can offset the 
limited ability of the soil to support a load. Houses, 
roads, and streets should be constructed above 
expected flood levels. 

This map unit is in capability units Ils-5 (MLRA-17), 
irrigated, and IVs-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


250—Stockton clay, 0 to 2 percent slopes. This 
somewhat poorly drained, nearly level soil is in basins. 
li is deep to a hardpan. It formed in alluvium derived 
from mixed rock sources. Mottles in the profile indicate 
a somewhat poorly drained soil; however, drainage has 
been improved by levees and reclamation projects. A 
few areas are dissected by intermittent sloughs that 
have been filled as a result of land leveling. Elevation is 
sea level to 100 feet. The average annual precipitation 
is about 14 inches, the average annual air temperature 
is about 60 degrees F, and the average frost-free period 
is about 270 days. 

Typically, the surface layer is dark gray clay about 29 
inches thick. The upper 8 inches of the subsoil also is 
dark gray clay. The next 5 inches is light brownish gray 
and grayish brown clay loam. The lower part to a depth 
of 60 inches is a variegated dark grayish brown and 
dark brown, weakly cemented to strongly cemented 
hardpan. In some areas the surface layer is silty clay, 
silty clay loam, or clay loam. 

Included in this unit are smali areas of Archerdale 
and Vignolo soils on the slightly higher parts of the 
landscape; Galt and Jacktone soils in landscape 
positions similar to those of the Stockton soil; and 
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Egbert, Guard, and Rioblancho soils in the slightly lower 
positions. Also included are small areas of Stockton 
soils that are highly calcareous or saline-sodic 
throughout. Included areas make up about 15 percent 
of the total acreage. 

Permeability is slow in the Stockton soil. Available 
water capacity is moderate. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Depth to the 
water table is more than 5 feet, but water may be briefly 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.1 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops or orchards. 
A few areas are used as irrigated pasture or for urban 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the slow permeability 
and depth to the hardpan. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The hardpan limits the suitability for 
deep-rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
The soil should be cultivated only within a narrow range 
of moisture content. It is too sticky when wet and too 
hard when dry. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and increases the rate of 
water intake. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for urban development, the main 
limitations are the high shrink-swell potential, the slow 
permeability, depth to the hardpan, and low strength. 
The rare flooding is a hazard. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. On sites for septic tank 
absorption fields, the slow permeability can be 
overcome by increasing the size of the absorption field, 
backfilling the trench with sandy material, and installing 
long absorption lines. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
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soil for septic tank absorption fields. Properly designing 
buildings and roads can offset the limited ability of the 
soil to support a load. Houses, roads, and streets 
should be constructed above expected flood levels. 

This map unit is in capability units Ils-5 (MLRA-17), 
irrigated, and IVs-5 (MLRA-17), nonirrigated. It is in 
vegetative soil group C. 


251—-Stockton-Urban land complex, 0 to 2 percent 
slopes. This nearly level map unit is in basins. 
Elevation is 10 to 40 feet. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

This unit is 50 percent Stockton clay and 35 percent 
Urban land. The components of this unit occur as areas 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Gait soils in 
landscape positions similar to those of the Stockton soil 
and Egbert and Ryde soils in the slightly lower 
positions. Also included are small areas of soils that 
have been altered by construction activities and 
Stockton soils that have moderately coarse textured or 
moderately fine textured overwash or that have a 
hardpan at a depth of 30 to 40 inches as a result of 
leveling. Included areas make up about 15 percent of 
the total acreage. 

The Stockton soil is deep to a hardpan and is 
somewhat poorly drained. It formed in alluvium derived 
from mixed rock sources. Mottles in the profile indicate 
a somewhat poorly drained soil; however, drainage has 
been improved by levees and reclamation projects. 
Typically, the surface layer is dark gray clay about 29 
inches thick. The upper 8 inches of the subsoil also is 
dark gray clay. The next 5 inches is mixed light 
brownish gray and grayish brown clay loam. The lower 
part to a depth of 60 inches is a variegated dark grayish 
brown and dark brown, weakly cemented to strongly 
cemented hardpan. In some areas the surface layer is 
silty clay, silty clay loam, or clay loam. 

Permeability is slow in the Stockton soil. Available 
water capacity is moderate. The shrink-swell potential is 
high. The effective rooting depth is limited by the 
hardpan at a depth of 40 to 60 inches. Depth to the 
water table is more than 5 feet, but water may be briefly 
perched above the hardpan after periods of heavy 
rainfall or irrigation. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.1 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
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structures. The soil material under the impervious 
surface is similar to that of Stockton clay. 

Most areas are used for urban development. A few 
areas are used for irrigated crops or orchards. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

Where the Stockton soil is used for urban 
development, the main limitations are the high shrink- 
swell potential, the slow permeability, depth to the 
hardpan, and low strength. The rare flooding is a 
hazard. Properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
the structural damage caused by shrinking and swelling. 
On sites for septic tank absorption fields, the slow 
permeability can be overcome by increasing the size of 
the absorption field. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Properly designing 
buildings and roads can offset the limited ability of the 
soil to support a load. Houses, roads, and streets 
should be constructed above expected flood levels. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the slow permeability 
and depth to the hardpan. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. The soil should be cultivated only 
within a narrow range of moisture content. It is too 
sticky when wet and too hard when dry. Furrow, border, 
and sprinkler irrigation systems are suitable. The 
hardpan limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, minimizes crusting, and increases the 
rate of water intake. 

The Stockton soil is in capability units Ils-5 
(MLRA-17), irrigated, and IVs-5 (MLRA-17), 
nonirrigated. It is in vegetative soil group C. The Urban 
land is not assigned a capability classification or a 
vegetative soil group. 


252—Stomar clay loam, 0 to 2 percent slopes. This 
very deep, well drained, nearly level soil is on alluvial 
fans. It formed in alluvium derived from sedimentary 
rock sources. Elevation is 40 to 300 feet. The average 
annual precipitation is about 10 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is grayish brown clay 
loam about 17 inches thick. The upper 30 inches of the 
subsoil is brown clay loam and clay. The lower part to a 
depth of 60 inches is yellowish brown clay loam. The 
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soil is calcareous below a depth of 17 inches. In some 
areas the surface layer is silty clay loam or loam. 

included in this unit are small areas of Capay, El 
Solyo, Pescadero, and Willows soils and small areas of 
moderately fine textured soils that have a water table at 
a depth of 48 to 60 inches. All of these included soils 
are in the slightly lower landscape positions. They make 
up about 15 percent of the total acreage. 

Permeability is slow in the Stomar soil. Available 
water capacity is very high. The shrink-swell potential is 
high. The effective rooting depth is 60 inches or more. 
Depth to the water table is more than 6 feet. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.5 inch per hour. 

Most areas are used for irrigated crops or orchards. 
A few areas are used for dryland grain crops or for 
homesite development. This unit may provide wetland 
functions and values. These should be considered in 
plans for enhancement of wildlife habitat or land use 
conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is the slow permeability. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Furrow, border, and sprinkler irrigation systems are 
suitable. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

Where this unit is used for dryland grain crops, the 
main limitation is tow rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
annual cropping, the best suited cropping system is one 
that includes small grain and summer fallow, 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

If this unit is used for homesite development, the 
main limitations are the slow permeability, the high 
shrink-swell potential, and low strength. On sites for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field, backfilling the trench with sandy material, and 
installing long absorption lines. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Properly designing buildings 
and roads can offset the limited ability of the soil to 
support a load. 

This map unit is in capability units Ils-3 (MLRA-17), 
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 
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253—Stomar clay loam, wet, 0 to 2 percent slopes. 
This very deep, well drained, nearly level! soil is on 
alluvial fans. It formed in alluvium derived from 
sedimentary rock sources. It has a high water table as a 
result of the application of irrigation water. Drainage 
systems that require continual maintenance have 
lowered the water table. Elevation is 40 to 150 feet. The 
average annual precipitation is about 10 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 

Typically, the surface layer is grayish brown clay 
loam about 17 inches thick. The upper 30 inches of the 
subsoil is brown clay loam and clay. The lower part to a 
depth of 60 inches is yellowish brown clay loam. The 
soil is calcareous below a depth of 17 inches. In some 
areas the surface layer is silty clay loam. 

Included in this unit are small areas of Capay, 
Pescadero, and Willows soils in the slightly lower 
landscape positions. Also included, on the slightly 
higher parts of the landscape, are small areas of 
moderately fine textured soils that do not have a high 
water table. Included areas make up about 15 percent 
of the total acreage. 

Permeability is slow in the Stomar soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth of the crops commonly 
grown in the county is limited by an apparent water 
table that has been lowered to a depth of 4 to 6 feet 
through drainage systems that require continual 
maintenance. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 0.5 inch per hour. 

Most areas are used for irrigated crops or orchards. 
A few areas are used for homesite development. This 
unit may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are the slow permeability 
and the high water table. Because of the restricted 
permeability, water applications should be regulated so 
that the water does not stand on the surface and 
damage the crops. Careful applications are needed to 
prevent the buildup of a high water table. A drainage 
system may be needed. Deep-rooted crops can be 
grown in areas where natural drainage is adequate or 
where a drainage system has been installed. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

If this unit is used for homesite development, the 
main limitations are the slow permeability, the high 
shrink-swell potential, low strength, and the high water 
table. The slow permeability and the high water table 
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increase the possibility that septic tank absorption fields 
will not function properly. The slow permeability can be 
overcome by increasing the size of the absorption field. 
Properly designing foundations and footings and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling. 
Properly designing buildings and roads can offset the 
limited ability of the soil to support a load. A drainage 
system is needed if roads or building foundations are 
constructed. 

This map unit is in capability units Ilw-3 (MLRA-17), 
irrigated, and |Vw-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


254—Timor loamy sand, 0 to 2 percent slopes. 
This moderately weil drained, nearly level soil is on low 
fan terraces. It is deep to a hardpan. It formed in 
alluvium derived from granitic rock sources. A few areas 
are dissected by intermittent sloughs that have been 
filled as a result of land leveling. Elevation is 20 to 40 
feet. The average annual precipitation is about 11 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the upper 14 inches of the surface layer is 
grayish brown loamy sand. The lower 17 inches of the 
surface layer and the upper 25 inches of the subsoil are 
grayish brown and brown loamy sand. The lower part of 
the subsoil to a depth of 60 inches is a light gray, 
strongly cemented to indurated hardpan. In some areas 
the surface layer is loamy coarse sand or sandy loam. 

Included in this unit are small areas of Bisgani and 
Grangeville soils in the slightly lower landscape 
positions. Also included, in landscape positions similar 
to those of the Timor soil, are Veritas and Tinnin soils 
and small areas of coarse textured soils that have 
moderately fine textured layers above the hardpan. 
Depth to the cemented hardpan is as little as 30 inches 
in a few included areas, mainly where deep leveling 
cuts have been made. Included areas make up about 
15 percent of the total acreage. 

Permeability is rapid in the Timor soil. Availabie 
water capacity is low. The effective rooting depth is 
limited by the hardpan at a depth of 40 to 60 inches. 
Depth to the water table is more than 6 feet, but water 
may be briefly perched above the hardpan after periods 
of heavy rainfall or irrigation. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 3.0 inches per hour. The 
hazard of soil blowing is severe. The soil is subject to 
rare flooding, which occurs during years of abnormally 
high precipitation. 

Most areas are used for irrigated crops or irrigated 
pasture. A few areas are used for homesite 
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development. This unit may provide wetiand functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the low available water 
capacity and depth to the hardpan. General 
management considerations include the severe hazard 
of soil blowing. Because the soil is droughty, 
applications of irrigation water should be light and 
frequent. The high percentage of sand in the soil 
reduces the amount of moisture available for plant 
growth. The hardpan limits the suitability for deep- 
rooted crops. Where feasible, deep ripping of this 
restrictive layer can help to overcome this limitation. 
Sprinkler and drip irrigation systems are suitable. They 
permit an even, controlled application of water, help to 
prevent excessive runoff, and minimize the risk of 
erosion. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. When the 
wind velocity is high in spring, the hazard of soil 
blowing can be reduced by properly managing all crop 
residue and by minimizing tillage. 

This unit is suited to irrigated pasture. The main 
limitation is the low available water capacity. Because 
the soil is droughty, applications of irrigation water 
should be light and frequent. The water can be applied 
by sprinkler and border methods. Leveling helps to 
ensure a uniform application of water. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitations are depth to the hardpan and the rapid 
permeability. The rare flooding is a hazard. Ripping the 
hardpan improves permeability and thus also improves 
the suitability of the soil for septic tank absorption fields. 
Community sewage systems may be needed because 
seepage from onsite sewage disposal systems can 
result in the contamination of water supplies. Houses, 
roads, and streets should be constructed above 
expected flood levels. 

This map unit is in capability units IIls-4 (MLRA-17), 
irrigated, and IVe-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


255—Tinnin loamy coarse sand, 0 to 2 percent 
slopes. This very deep, well drained, nearly level soil is 
on alluvial fans. It formed in alluvium derived from 
granitic rock sources. Elevation is 20 to 70 feet. The 
average annual precipitation is about 11 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 
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Typically, the surface layer is grayish brown loamy 
coarse sand about 28 inches thick. The upper 25 inches 
of the underlying material is brown, mottled loamy 
coarse sand. The tower part to a depth of 75 inches is 
pale brown, mottled loamy coarse sand. In some areas 
the surface layer is loamy fine sand or sandy loam. 

Included in this unit are small areas of Delhi and 
Honcut soils on the slightly higher parts of the 
landscape and Manteca and Veritas soils on the slightly 
lower parts. Also included, in landscape positions 
similar to those of the Tinnin soil, are small areas of 
Timor soils and coarse textured soils that have a 
medium textured substratum below a depth of 40 
inches. Included areas make up about 15 percent of the 
total acreage. 

Permeability is rapid in the Tinnin soil. Available 
water capacity is low. The effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 3.0 inches per hour. The hazard of soil blowing 
is severe. 

Most areas of this unit are used for irrigated crops, 
orchards, or vineyards. A few areas are used for 
homesite development. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. The main limitation is the low available 
water capacity. General management considerations 
include the severe hazard of soil blowing. Because the 
soil is droughty, applications of irrigation water should 
be light and frequent. The high percentage of sand in 
the soil reduces the amount of moisture available for 
plant growth. Sprinkler and drip irrigation systems are 
suitable. They permit an even, controlled application of 
water, help to prevent excessive runoff, and minimize 
the risk of erosion. A tillage pan forms easily if the soil 
is tilled when wet. Chiseling or subsoiling breaks up the 
pan. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing tillage. 

If this unit is used for homesite development, the 
main limitation is the rapid permeability. Community 
sewage systems may be needed because seepage 
from onsite sewage disposal systems can result in the 
contamination of water supplies. 

This map unit is in capability units IIls-4 (MLRA-17), 
irrigated, and IVe-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


256—Tokay fine sandy loam, 0 to 2 percent 
slopes. This very deep, well drained, nearly level soil is 
on low fan terraces. It formed in alluvium derived from 
granitic rock sources. A few areas are dissected by 
intermittent sloughs that have been filled as a result of 
land leveling. Elevation is 10 to 125 feet. The average 
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annual precipitation is about 15 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 260 days. 

Typically, the surface layer is grayish brown fine 
sandy loam about 19 inches thick. The subsoil is 
grayish brown, brown, and pale brown fine sandy loam 
about 26 inches thick. The substratum to a depth of 60 
inches is pale brown fine sandy loam. 

Included in this unit are small areas of Devries and 
Tujunga soils in the slightly lower landscape positions. 
Also included are small areas of Acampo and Kingdon 
soils in landscape positions similar to those of the 
Tokay soil. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderately rapid in the Tokay soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. The 
hazard of soil blowing is moderate. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is well suited to irrigated crops. General 
management considerations include the hazard of soil 
blowing. A tillage pan forms easily if the soil is tilled 
when wet. Chiseling or subsoiling breaks up the pan. 
Furrow, border, and sprinkler irrigation systems are 
suitable. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing tillage. 

Few limitations affect the use of this unit for homesite 
development. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit |Vc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


257—Tokay-Urban land complex, 0 to 2 percent 
slopes. This nearly level map unit is on low fan 
terraces. Elevation is 20 to 100 feet. The average 
annual precipitation is about 15 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 260 days. 

This unit is 50 percent Tokay fine sandy loam and 35 
percent Urban land. The components of this unit occur 
as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Columbia, 
Devries, and Tujunga soils in the slightly lower 
landscape positions. Also included, in landscape 
positions similar to those of the Tokay soil, are small 
areas of Acampo soils and soils that have been altered 
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by construction activities. Included areas make up about 
15 percent of the total acreage. 

The Tokay soil is very deep and well drained. It 
formed in alluvium derived from granitic rock sources. 
Typically, the surface layer is grayish brown fine sandy 
loam about 19 inches thick. The subsoil is grayish 
brown, brown, and pale brown fine sandy loam about 
26 inches thick. The substratum to a depth of 60 inches 
is pale brown fine sandy loam. 

Permeability is moderately rapid in the Tokay soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 1.5 inches per hour. The 
hazard of soil blowing is moderate. 

Urban land consists of areas covered by roads, 
driveways, sidewalks, parking lots, buildings, and other 
structures. The soil material under the impervious 
surface is similar to that of Tokay fine sandy loam. 

Most areas are used for urban development. A few 
areas are used for irrigated crops, orchards, or 
vineyards. This unit may provide wetland functions and 
values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

Few limitations affect the use of the Tokay soil for 
urban development. 

The Tokay soil is well suited to irrigated crops. 
Genera! management considerations include the hazard 
of soil blowing. A tillage pan forms easily if the soil is 
tilled when wet. Chiseling or subsoiling breaks up the 
pan. Furrow, border, and sprinkler irrigation systems are 
suitable. When the wind velocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
managing all crop residue and by minimizing tillage. 

The Tokay soil is in capability class | (MLRA-17), 
irrigated, and capability unit IVc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. The Urban 
land is not assigned a capability classification or a 
vegetative soil group. 


258—Trahern clay loam, partially drained, 0 to 2 
percent slopes. This somewhat poorly drained, nearly 
level soil is on low terraces. It is moderately deep to a 
hardpan. It formed in alluvium derived from mixed rock 
sources. Mottles in the profile indicate a somewhat 
poorly drained soil; however, drainage has been 
improved by levees and reclamation projects. Elevation 
is 20 to 40 feet. The average annual precipitation is 
about 11 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 260 days. 

Typically, the surface layer is grayish brown and 
gray, mottled clay loam about 14 inches thick. The 
upper 14 inches of the subsoil is light brownish gray, 
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gray, and pale brown clay. The next 10 inches is pale 
brown silty clay loam and light grayish brown, mottled 
clay loam. The lower part to a depth of 60 inches is a 
light brownish gray, indurated to strongly cemented 
hardpan. The soil is saline-sodic throughout. In some 
areas the surface layer is loam or silty clay loam. 

Included in this unit are small areas of Manteca, 
Veritas, and Tinnin soils on the slightly higher parts of 
the landscape. Included areas make up about 15 
percent of the total acreage. 

Permeability is very slow in the Trahern soil. 
Available water capacity is moderate. The shrink-swell 
potential is high. The effective rooting depth of the 
crops commonly grown in the county is limited by the 
hardpan at a depth of 20 to 40 inches and by an 
apparent water table that has been lowered to a depth 
of 4 to 6 feet through drainage systems that require 
continual maintenance. Runoff is slow, and the hazard 
of water erosion is slight. The rate of water intake in 
irrigated areas is 0.5 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops or pasture. 
This unit may provide wetland functions and values. 
These should be considered in plans for enhancement 
of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are the saline-sodic conditions, the 
very slow permeability, depth to the hardpan, and the 
high water table. The content of salts can be reduced 
by leaching, applying the proper amount of soil 
amendments, and returning crop residue to the soil. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. Careful 
applications are needed to prevent the buildup of a high 
water table. Tile drainage can lower the water table if a 
suitable outlet is available. Intensive management is 
required to reduce the salinity and maintain productivity. 
The hardpan limits the suitability for deep-rooted crops. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. Furrow, border, and 
sprinkler irrigation systems are suitable. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

This unit is suited to irrigated pasture. The main 
limitations are the saline-sodic conditions. The 
concentration of salts and sodicity in the surface layer 
limit the production of plants suitable for irrigated 
pasture. Leaching the salts from the surface layer is 
difficult because of the high water table. A drainage 
system and irrigation water management reduce the 
concentration of salts. Salt-tolerant species should be 
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selected for planting. Irrigation water can be applied by 
sprinkler and border methods. Leveling helps to ensure 
a uniform application of water. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
protect the soil from compaction. 

This map unit is in capability units {Ilw-6 (MLRA-17), 
irrigated, and IVw-6 (MLRA-17), nonirrigated. It is in 
vegetative soil group F. 


259—Tujunga loamy sand, 0 to 2 percent slopes. 
This very deep, somewhat excessively drained, nearly 
level soil is on flood plains and elongated channel 
remnants. |t formed in alluvium derived from granitic 
rock sources. Elevation is 40 to 70 feet. The average 
annual precipitation is about 11 inches, the average 
annual air temperature is about 60 degrees F, and the 
average frost-free period is about 270 days. 

Typically, the surface layer is brown loamy sand 
about 22 inches thick. The underlying material to a 
depth of 67 inches is pale brown loamy sand. In some 
areas the surface layer is loamy coarse sand. 

Included in this unit are small areas of Honcut, 
Tokay, and Veritas soils on the slightly higher parts of 
the landscape. Also included, in landscape positions 
similar to the Tujunga soil, are small areas of Columbia 
soils and soils that are gravelly and coarse textured. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is rapid in the Tujunga soil. Available 
water capacity is low. The effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The rate of water intake in irrigated 
areas is 3.0 inches per hour. The hazard of soil blowing 
is severe. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops or orchards. 
This unit may provide wetland functions and values. 
These should be considered in plans for enhancement 
of wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is the low available water 
capacity. General management considerations include 
the severe hazard of soil blowing. Because the soil is 
droughty, applications of irrigation water should be light 
and frequent. The high percentage of sand in the soil 
reduces the amount of moisture available for plant 
growth. Sprinkler and drip irrigation systems are 
suitable. They permit an even, controlled application of 
water, help to prevent excessive runoff, and minimize 
the risk of erosion. A tillage pan forms easily if the soil 
is tilled when wet. Chiseling or subsoiling breaks up the 
pan. When the wind veiocity is high in spring, the 
hazard of soil blowing can be reduced by properly 
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managing all crop residue and by minimizing tillage. 

This map unit is in capability units Ills-4 (MLRA-17), 
irrigated, and Vle-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group B. 


260—Urban land. This map unit consists of closely 
built-up areas in cities. Streets, parking lots, buildings, 
and other structures cover more than 85 percent of the 
surface. The landscape has been so altered by urban 
works that identification of the soils is not feasible. 

This map unit is not assigned a capability 
classification or a vegetative soil group. 


261—Valdez silt loam, organic substratum, 
partially drained, 0 to 2 percent slopes. This very 
deep, poorly drained, nearly level soil is on flood piains 
and deltas. It formed in alluvium derived from mixed 
rock sources and in the hydrophytic plant remains of 
reeds and tules. Mottles in the profile indicate a poorly 
drained soil; however, drainage has been improved by 
levees and reclamation projects. Elevation is 15 feet 
below sea level to 5 feet above. The average annual 
precipitation is about 15 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the upper part of the surface layer is light 
brownish gray, mottled silt loam about 14 inches thick. 
The lower part of the surface layer and the upper part 
of the underlying material are light brownish gray, 
mottled silt loam and silty clay loam about 26 inches 
thick. The lower 10 inches of the underlying material is 
dark gray mucky silt loam. Below this part to a depth of 
60 inches is black mucky peat. In some areas the 
surface layer is silty clay loam or mucky loam. 

Included in this unit are small areas of Itano, Peltier, 
Piper, and Ryde soils in landscape positions similar to 
those of the Valdez soil. Also included are small areas 
of Kingile, Rindge, and Shinkee soils in the stightly 
lower landscape positions. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately slow in the upper part of 
the Valdez soil and rapid in the organic substratum. 
Available water capacity is very high. The effective 
rooting depth of the crops commonly grown in the 
county is limited by an apparent water table that is 
regulated at a depth of 3 to 4 feet by pumping. Runoff 
is very slow, and the hazard of water erosion is slight. 
The rate of water intake in irrigated areas is 0.7 inch 
per hour. The hazard of soil blowing is slight. The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
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should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. Because this soil is subject to differential 
subsidence, frequent leveling of the fields is needed to 
improve the efficiency of irrigation. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Large ditches and small spud ditches provide 
subirrigation and improve drainage. Subirrigation, 
furrow, border, and sprinkler systems are suitable. 
Where a subirrigation system is used, the water table is 
raised to a depth of 1 foot at planting time and then is 
slowly lowered during the growing season until it is ata 
depth of about 5 feet at harvest time. Levees should be 
checked periodically, and a proper maintenance 
program should be developed. Maintaining crop residue 
on or near the surface helps to prevent excessive runoff 
and soil blowing and increases the rate of water intake 
and the organic matter content. 

This map unit is in capability units IIlw-2 (MLRA-16), 
irrigated, and {Vw-2 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


262—Vaquero-Carbona complex, 8 to 30 percent 
slopes. These strongly sloping and moderately steep 
soils are on mountains and on the side slopes of 
uplifted, dissected terraces. The native vegetation is 
mainly annual grasses and forbs. Elevation is 400 to 
1,100 feet. The average annual! precipitation is 9 to 13 
inches, the average annual air temperature is about 61 
degrees F, and the average frost-free period is about 
270 days. 

This unit is 50 percent Vaquero clay and 35 percent 
Carbona clay. The components of this unit occur as 
areas s0 intricately intermingled that it was not practical 
to map them separately at the scale used. 

Included in this unit are small areas of Calla soils on 
terraces and Wisflat soils and exposed bedrock in 
convex positions near the top of the slopes. Also 
included are small areas of very deep, medium textured 
soils on old alluvial fans; areas of soils dissected by 
deep gullies; and severely eroded, shallow, medium 
textured soils in landscape positions similar to those of 
the Vaquero and Carbona soils. included areas make 
up about 15 percent of the total acreage. 

The Vaquero soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is grayish brown 
clay about 21 inches thick. The subsoil is grayish brown 
clay about 4 inches thick. Light brownish gray and light 
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olive brown sandstone bedrock is at a depth of 25 
inches. The soil is calcareous between depths of 10 
and 25 inches and is saline-sodic below a depth of 20 
inches. In some areas the surface layer is silty clay. 

Permeability is slow in the Vaquero soil. Available 
water capacity is low. The shrink-swell potential is high. 
The effective rooting depth is limited by the bedrock at 
a depth of 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is moderate or severe. 

The Carbona soil is very deep and well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the upper 18 inches of the surface layer is 
grayish brown clay. The lower 12 inches is brown clay. 
The subsoil to a depth of 60 inches is pale brown clay 
loam. In some areas the surface layer is clay loam. 

Permeability is slow in the Carbona soil. Available 
water capacity is high. The shrink-swell potential also is 
high. The effective rooting depth is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is 
moderate or severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the hazard of erosion, the clayey surface layer, and 
excessive shrinking and swelling. The characteristic 
plant community is mainly wild oat, soft chess, and 
filaree. Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. Trampling of the clayey surface layer by 
livestock when the soils are too wet reduces 
productivity and increases the runoff rate. Fencing is 
difficult. Excessive shrinking and swelling of the soils 
can cause fenceposts to be tilted or removed from the 
ground. 

This map unit is in capability subclass Vle 
(MLRA-15), nonirrigated. The Vaquero soil is in 
vegetative soil group G, and the Carbona soil is in 
vegetative soil group C. 


263—Venice mucky silt loam, partially drained, 0 
to 2 percent slopes, overwashed. This very deep, very 
poorly drained, nearly level soil is on deltas. It formed in 
hydrophytic plant remains derived from reeds and tules 
and in alluvium derived from mixed rock sources. 
Levees, drainage ditches, and pumping of the water 
table alter the drainage of this soil. Elevation is 20 feet 
below sea level to sea level. The average annual 
precipitation is about 14 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is very dark grayish 
brown mucky silt loam about 15 inches thick. The 
underlying material to a depth of 60 inches is black and 
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very dark brown mucky peat. In some areas the surface 
layer is mucky loam or mucky clay loam. 

Included in this unit are small areas of Peltier and 
Ryde soils on the slightly higher parts of the landscape. 
Also included are small areas of Rindge soils in 
landscape positions similar to those of the Venice soil. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is rapid in the Venice soil. Available 
water capacity is very high. The effective rooting depth 
of the crops commonly grown in the county is limited by 
an apparent water table that is regulated at a depth of 3 
to 4 feet by pumping. This soil is subject to subsidence. 
Runoff is very slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 4.0 
inches per hour. The hazard of soil blowing is 
moderate. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
hazard of soil blowing. Because this soil is subject to 
differential subsidence, frequent leveling of the fields is 
needed to improve the efficiency of irrigation. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Large ditches and small spud 
ditches provide subirrigation and improve drainage. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. Where a subirrigation system is used, the 
water table is raised to a depth of 1 foot at planting time 
and then is slowly lowered during the growing season 
until it is at a depth of about 5 feet at harvest time. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. Levees should 
be checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units IIlw-10 (MLRA-16), 
irrigated, and IVw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


264—Venice muck, partially drained, 0 to 2 percent 
slopes. This very deep, very poorly drained, nearly 
level soil is on deltas. It formed in hydrophytic plant 
remains derived from reeds and tules and in alluvium 
derived from mixed rock sources. Levees, drainage 
ditches, and pumping of the water table alter the 
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drainage of this soil. Elevation is 20 feet below sea 
level to sea level. The average annual precipitation is 
about 14 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is very dark gray muck 
about 12 inches thick. The underlying material to a 
depth of 60 inches is black mucky peat. In some areas 
the surface layer is mucky peat. 

Included in this unit are small areas of Peltier and 
Ryde soils on the slightly higher parts of the landscape. 
Also included are small areas of Rindge soils in 
landscape positions similar to those of the Venice soil. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is rapid in the Venice soil. Available 
water capacity is very high. The effective rooting depth 
of the crops commonly grown in the county is limited by 
an apparent water table that is regulated at a depth of 3 
to 4 feet by pumping. This soil is subject to subsidence. 
Runoft is very slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 4.0 
inches per hour. The hazard of soil blowing is severe. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence and the high water 
table. General management considerations include the 
hazard of soil blowing. Because this soil is subject to 
differential subsidence, frequent leveling of the fields is 
needed to improve the efficiency of irrigation. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Careful applications 
of irrigation water are needed to prevent the buildup of 
a high water table. Large ditches and small spud 
ditches provide subirrigation and improve drainage. 
Subirrigation, furrow, border, and sprinkler systems are 
suitable. Where a subirrigation system is used, the 
water table is raised to a depth of 1 foot at planting time 
and then is slowly lowered during the growing season 
until it is at a depth of about 5 feet at harvest time. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. Levees should 
be checked periodically, and a proper maintenance 
program should be developed. 

This map unit is in capability units IIlw-10 (MLRA-16), 
irrigated, and [Vw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 
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265—Veritas sandy loam, partially drained, 0 to 2 
percent slopes. This somewhat poorly drained, nearly 
level soil is on jow fan terraces. It is deep to a hardpan. 
{t formed in alluvium derived from mixed rock sources. 
Mottles in the profile indicate a soil that formed in 
ponded areas; however, drainage has been improved 
by levees and reclamation projects. Elevation is 20 to 
40 feet. The average annual precipitation is about 11 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is gray sandy loam about 
19 inches thick. The upper part of the subsoil is gray 
and light brownish gray, mottled sandy loam about 25 
inches thick. The lower part to a depth of 60 inches is a 
gray, strongly cemented to indurated hardpan. In some 
areas the surface layer is fine sandy loam or loamy 
sand. 

Included in this unit are small areas of Manteca soils 
in landscape positions similar to those of the Veritas 
soil and Tinnin soils on the slightly higher parts of the 
landscape. Also included, in the slightly lower 
landscape positions, are small areas of Trahern soils 
and small areas of moderately coarse textured soils that 
are satine-sodic throughout. Depth to the cemented 
hardpan is as little as 30 inches in a few included 
areas, mainly where deep leveling cuts have been 
made. Included areas make up about 15 percent of the 
total acreage. 

Permeability is moderately rapid in the Veritas soil. 
Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 40 
to 60 inches and by a perched water table that has 
been lowered to a depth of 4 to 5 feet through drainage 
systems that require continual maintenance. Runoft is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 1.5 inches per hour. 
The hazard of soil blowing is moderate. The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used as irrigated pasture or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are depth to the hardpan and the 
high water table. General management considerations 
include the hazard of soil blowing. The hardpan limits 
the suitability for deep-rooted crops. Where feasible, 
deep ripping of this restrictive layer can help to 
overcome this limitation. A tillage pan forms easily if the 
soil is tilled when wet. Chiseling or subsoiling breaks up 


134 


the pan. Furrow, border, and sprinkler irrigation systems 
are suitable. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. A 
drainage system may be needed. When the wind 
velocity is high in spring, the hazard of soil blowing can 
be reduced by properly managing all crop residue and 
by minimizing tillage. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitations are depth to the hardpan and the high 
water table. The rare flooding is a hazard. Ripping the 
hardpan improves permeability and thus also improves 
the suitability of the soil for septic tank absorption fields. 
The high water table increases the possibility that septic 
tank absorption fields will not function properly. Roads 
and streets should be constructed above expected flood 
levels. 

This map unit is in capability units Ilw-8 (MLRA-17), 
irrigated, and |Vw-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


266—Veritas fine sandy loam, 0 to 2 percent 
slopes. This moderately well drained, nearly level soil is 
on low fan terraces. It is deep to a hardpan. It formed in 
alluvium derived from mixed rock sources. Elevation is 
20 to 75 feet. The average annual precipitation is about 
11 inches, the average annual air temperature is about 
60 degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is grayish brown fine 
sandy loam about 15 inches thick. The subsoil is pale 
brown and light brownish gray fine sandy loam about 39 
inches thick. The lower part to a depth of 70 inches is a 
variegated light gray and white, weakly cemented to 
strongly cemented hardpan. In some areas the surface 
layer is sandy loam or loam. 

Included in this unit are small areas of Bisgani and 
Grangeville soils and small areas of Veritas soils that 
have a moderately fine textured surface layer. Atl of 
these included soils are in the slightly lower landscape 
positions. Also included are small areas of Jahant and 
Madera soils on terraces; Tinnin soils on the slightly 
higher parts of the landscape; and, in landscape 
positions similar to the dominant Veritas soil, 
moderately coarse textured soils that have a moderately 
fine textured subsoil above the hardpan. Depth to the 
hardpan is as little as 30 inches in a few included 
Areas, mainly where deep leveling cuts have been 


Soil Survey 


made. Included areas make up about 15 percent of the 
total acreage. 

Permeability is moderately rapid in the Veritas soil. 
Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 40 
to 60 inches. Depth to the water table is more than 6 
feet, but water may be briefly perched above the 
hardpan after periods of heavy rainfall or irrigation. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 1.5 
inches per hour. The hazard of soil blowing is 
moderate. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 

Most areas are used for irrigated crops, orchards, or 


vineyards. A few areas are used as irrigated pasture or 


for homesite development. This unit may provide 
wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. The main limitation is depth to the 
hardpan. General management considerations inciude 
the hazard of soil blowing. The hardpan limits the 
suitability for deep-rooted crops. Where feasible, deep 
ripping of this restrictive layer can help to overcome this 
limitation. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. A 
tillage pan forms easily if the soil is tilled when wet. 
Chiseling or subsoiling breaks up the pan. Furrow, 
border, and sprinkler irrigation systems are suitable. 
When the wind velocity is high in spring, the hazard of 
soil blowing can be reduced by properly managing all 
crop residue and by minimizing tillage. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

If this unit is used for homesite development, the 
main limitation is depth to the hardpan. The rare 
flooding is a hazard. Ripping the hardpan improves 
permeability and thus also improves the suitability of the 
soil for septic tank absorption fields. Roads and streets 
should be constructed above expected flood levels. 

This map unit is in capability units Ils-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


267—Veritas silty clay loam, 0 to 2 percent slopes, 
overwashed. This moderately well drained, nearly levet 
soil is on low terraces. It is deep to a hardpan. It formed 
in alluvium derived from mixed rock sources. Elevation 
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is 25 to 35 feet. The average annual precipitation is 
about 11 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is grayish brown silty clay 
loam about 19 inches thick. It is underlain by a buried 
surface layer and subsoil, which are grayish brown, light 
brownish gray, and pale brown fine sandy loam about 
27 inches thick. Below this to a depth of 60 inches is a 
light brownish gray, strongly cemented hardpan. In 
some areas the surface layer is clay loam. 

Included in this unit are small areas of Manteca and 
Merritt soils in landscape positions similar to those of 
the Veritas soil and Tinnin soils on the slightly higher 
parts of the landscape. Also included, in the slightly 
lower landscape positions, are small areas of Veritas 
soils that are saline-sodic. Included areas make up 
about 15 percent of the total acreage. 

Permeability is moderately rapid in the Veritas soil. 
Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 40 
to 60 inches. Depth to the water table is more than 6 
feet, but water may be briefly perched above the 
hardpan after periods of heavy rainfall or irrigation. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 0.3 
inch per hour. The hazard of soil blowing is slight. The 
soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values, These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitation is depth to the hardpan, which limits 
the suitability for deep-rooted crops. Where feasible, 
deep ripping of this restrictive layer can help to 
overcome this limitation. Furrow, border, and sprinkler 
irrigation systems are suitable. Careful applications of 
irrigation water are needed to prevent the buildup of a 
high water table. Maintaining crop residue on or near 
the surface helps to prevent excessive runoff and soil 
blowing and increases the rate of water intake and the 
organic matter content. 

This map unit is in capability units Ils-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


268—Vernalis clay loam, 0 to 2 percent slopes. 
This very deep, well drained, nearly level soil is on 
alluvial fans. It formed in alluvium derived from mixed 
rock sources. Elevation is 25 to 300 feet. The average 
annual precipitation is about 10 inches, the average 
annual air temperature is about 60 degrees F, and the 
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average frost-free period is about 270 days. 

Typically, the upper part of the surface layer is brown 
clay loam about 9 inches thick. The lower part of the 
surface layer and the upper part of the subsoil are 
grayish brown and brown clay loam and pale brown 
loam about 38 inches thick. The lower part of the 
subsoil to a depth of 60 inches is pale brown fine sandy 
loam. The soil is calcareous between depths of 27 and 
60 inches. In some areas the surface layer is silty clay 
loam. 

Included in this unit are small areas of Capay, 
Cortina, and EI Solyo soils in the slightly lower 
landscape positions. Also included, in landscape 
positions similar to those of the Vernalis soil, are small 
areas of Zacharias soils and small areas of soils that 
have a moderately coarse textured or gravelly 
substratum below a depth of 40 inches. Included areas 
make up about 15 percent of the total acreage. 

Permeability is moderate in the Vernalis soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Depth to the water table is 
more than 6 feet. Runoff is slow, and the hazard of 
water erosion is slight. The rate of water intake in 
irrigated areas is 0.5 inch per hour. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for dryland grain crops 
or for homesite development. 

This unit is well suited to irrigated row, field, and 
orchard crops. It has few limitations. Furrow, border, 
and sprinkler irrigation systems are suitable. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
annual cropping, the best suited cropping system is one 
that includes small grain and summer fallow. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

If this unit is used for homesite development, the 
main limitation is low strength. Properly designing 
buildings and roads can offset the limited ability of the 
soil to support a load. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit IVc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


269—Vernalis clay loam, wet, 0 to 2 percent 
slopes. This very deep, well drained, nearly level soil is 
on alluvial fans. It formed in alluvium derived from 
mixed rock sources. It has a high water table as a result 
of the application of irrigation water. Drainage systems 
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that require continual maintenance have been used to 
lower the water table. Elevation is 25 to 200 feet. The 
average annual precipitation is about 10 inches, the 
average annual air temperature is about 60 degrees F, 
and the average frost-free period is about 270 days. 

Typically, the upper part of the surface layer is brown 
and grayish brown clay loam about 9 inches thick. The 
lower part of the surface layer and the upper part of the 
subsoil are grayish brown and pale brown loam about 
38 inches thick. The lower part of the subsoil to a depth 
of 60 inches is pale brown fine sandy loam. The soil is 
calcareous between depths of 27 and 60 inches. In 
some areas the surface layer is silty clay loam. 

Included in this unit are small areas of Capay soils 
and small areas of soils having a substratum that is 
moderately coarse textured and gravelly. Both of these 
included soils are in landscape positions similar to 
those of the Vernalis soil. Also included are small areas 
of El Solyo and Reiff soils on the slightly higher parts of 
the landscape, Vernalis soils that do not have a high 
water table and are on the slightly higher parts of the 
landscape, and Vernalis soils that are saline-sodic in 
some part and are in the slightly lower landscape 
positions. Included areas make up about 15 percent of 
the total acreage. 

Permeability is moderate in the Vernalis soil. 
Available water capacity is high. The effective rooting 
depth of the crops commonly grown in the county is 
limited by an apparent water table that has been 
lowered to a depth of 4 to 6 feet through drainage 
systems that require continual maintenance. Runoff is 
slow, and the hazard of water erosion is slight. The rate 
of water intake in irrigated areas is 0.5 inch per hour. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for homesite 
development. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is the high water table. 
Careful applications of irrigation water are needed to 
prevent the buildup of a high water table. A drainage 
system may be needed. Deep-rooted crops can be 
grown in areas where natural drainage is adequate or 
where a drainage system has been installed. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

If this unit is used for homesite development, the 
main limitations are low strength and the high water 
table. Properly designing buildings and roads can offset 
the limited ability of the soil to support a load. The high 
water table increases the possibility that septic tank 
absorption fields will not function properly. A drainage 
system is needed if roads or building foundations are 
constructed. 
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This map unit is in capability units Ilw-2 (MLRA-17), 
irrigated, and |Vw-2 (MLRA-17}, nonirrigated. It is in 
vegetative soil group A. 


270—Vignolo silt loam, 0 to 2 percent slopes. This 
moderately well drained, nearly level soil is on low fan 
terraces. It is moderately deep to a hardpan. It formed 
in alluvium derived from mixed rock sources. A few 
areas are dissected by intermittent sloughs that have 
been filled as a result of land leveling. Elevation is 40 to 
110 feet. The average annual precipitation is about 14 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 17 inches thick. The upper part of the 
subsoil is brown silt loam about 16 inches thick. The 
lower part to a depth of 60 inches is a strong brown and 
light brown, weakly cemented to indurated hardpan. In 
some areas the surface layer is loam or sandy loam. 

Included in this unit are small areas of Archerdale, 
Cogna, and Boggiano soils and small areas of Vignolo 
soils that have a moderately fine textured surface layer. 
All of these included soils are in landscape positions 
similar to those of the dominant Vignolo soil. Also 
included are small areas of Hollenbeck soils in the 
slightly lower landscape positions. Included areas make 
up about 15 percent of the total acreage. 

Permeability is moderately slow in the Vignolo soil. 
Available water capacity is low. The effective rooting 
depth is limited by the hardpan at a depth of 20 to 40 
inches. Depth to the water table is more than 6 feet, but 
water may be briefly perched above the hardpan after 
periods of heavy rainfall or irrigation. Runoff is slow, 
and the hazard of water erosion is slight. The rate of 
water intake in irrigated areas is 0.7 inch per hour. The 
soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops or orchards. 
A few areas are used for homesite development. This 
unit may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitations are depth to the hardpan 
and the low available water capacity. The hardpan limits 
the suitability for deep-rooted crops. Where feasible, 
deep ripping of this restrictive layer can help to 
overcome this limitation. Because the soil is droughty, 
applications of irrigation water should be light and 
frequent. Furrow, border, and sprinkler irrigation 
systems are suitable. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Returning crop residue to the soil or regularly 
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adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability, 
low strength, and depth to the hardpan. The rare 
flooding is a hazard. On sites for septic tank absorption 
fields, the moderately slow permeability can be 
overcome by increasing the size of the absorption field. 
Ripping the hardpan improves permeability and thus 
also improves the suitability of the soil for septic tank 
absorption fields. Properly designing buildings and 
roads can offset the limited ability of the soil to support 
a load. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units IIls-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


271—Vignolo silty clay loam, 0 to 2 percent 
slopes. This moderately well drained, nearly level soil is 
on low fan terraces. It is moderately deep to a hardpan. 
It formed in alluvium derived from mixed rock sources, 
A few areas are dissected by intermittent sloughs that 
have been filled as a result of land leveling. Elevation is 
40 to 110 feet. The average annual precipitation is 
about 14 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is brown and dark grayish 
brown silty clay loam about 14 inches thick. The upper 
part of the subsoil is variegated brown and pale brown 
clay loam about 16 inches thick. The lower part to a 
depth of 60 inches is a light gray, very pale brown, and 
pale brown, weakly cemented to strongly cemented 
hardpan. In some areas the surface layer is clay loam. 

tncluded in this unit are small areas of Hollenbeck, 
Stockton, and Gait soils in the slightly lower landscape 
positions. Also included, in landscape positions similar 
to those of the dominant Vignolo soil, are smail areas of 
Archerdale and Cogna soils and small areas of Vignolo 
soils that have a medium textured surface layer. 
(Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Vignolo soil. 
Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 20 
to 40 inches. Depth to the water table is more than 6 
feet, but water may be briefly perched above the 
hardpan after periods of heavy rainfall or irrigation. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 0.3 
inch per hour. The soil is subject to rare flooding, which 
occurs during years of abnormally high precipitation. 
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Most areas are used for irrigated crops or orchards. 
A few areas are used for homesite development. This 
unit may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row, field, and orchard 
crops. The main limitation is depth to the hardpan, 
which limits the suitability for deep-rooted crops. Where 
feasible, deep ripping of this restrictive layer can help to 
overcome this limitation. Furrow, border, and sprinkler 
irrigation systems are suitable. Careful applications of 
irrigation water are needed to prevent the buildup of a 
high water table. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
minimizes crusting, and increases the rate of water 
intake. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability, 
low strength, and depth to the hardpan. The rare 
flooding is a hazard. On sites for septic tank absorption 
fields, the moderately slow permeability can be 
overcome by increasing the size of the absorption field. 
Ripping the hardpan improves permeability and thus 
also improves the suitability of the soil for septic tank 
absorption fields. Properly designing buildings and 
roads can offset the limited ability of the soil to support 
a load. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability units Ills-8 (MLRA-17), 
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in 
vegetative soil group G. 


272—Vina fine sandy loam, 0 to 2 percent slopes. 
This very deep, well drained, nearly level soil is on flood 
plains. It formed in alluvium derived from mixed but 
dominantly granitic rock sources. Elevation is 50 to 120 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the upper 9 inches of the surface layer is 
brown fine sandy loam. The lower 28 inches is dark 
grayish brown and brown loam. The underlying material 
to a depth of 60 inches is brown loam. In some areas 
the surface layer is loam. 

Included in this unit are small areas of Columbia soils 
in the slightly lower landscape positions. Also included, 
in landscape positions similar to those of the Vina soil, 
are smail areas of soils that are similar to the Vina soil 
but have coarse textured or moderately coarse textured 
overwash 10 to 22 inches thick. Included areas make 
up about 15 percent of the total acreage. 

Permeability is moderate in the Vina soil. Available 
water capacity is high. The effective rooting depth is 60 
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inches or more. Depth to the water table is more than 6 
feet, but water may be perched above the stratified 
substratum after periods of heavy rainfall or irrigation. 
Runoff is slow, and the hazard of water erosion is 
slight. The rate of water intake in irrigated areas is 1.5 
inches per hour. The hazard of soil blowing is slight. 
The soil is subject to rare flooding, which occurs during 
years of abnormally high precipitation. 

Most areas are used for irrigated crops, orchards, or 
vineyards. A few areas are used for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is well suited to irrigated row, field, orchard, 
and vineyard crops. it has few limitations. Areas 
adjacent to levees are subject to lateral seepage in wet 
years when the water level is high. Furrow, border, and 
sprinkler irrigation systems are suitable. Maintaining 
crop residue on or near the surface helps to prevent 
excessive runoff and soil blowing and helps to maintain 
the rate of water intake and the organic matter content. 

If this unit is used for homesite development, general 
management considerations include the hazard of rare 
flooding. Houses, roads, and streets should be 
constructed above expected flood levels. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit IVc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


273—Webile muck, partially drained, 0 to 2 percent 
slopes. This very deep, very poorly drained, nearly 
level soil is on deltas. It formed in hydrophytic plant 
remains derived from reeds and tules and in alluvium 
derived from mixed rock sources. Levees, drainage 
ditches, and pumping of the water table alter the 
drainage of this soil. Elevation is 15 feet below sea 
level to sea level. The average annual precipitation is 
about 14 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is very dark gray and 
variegated very dark brown and dark yellowish brown 
muck about 39 inches thick. The underlying material to 
a depth of 60 inches is dark gray and dark grayish 
brown, mottled clay and silty clay. In some areas the 
surface layer is mucky loam. 

Included in this unit are small areas of Kingile, 
Rindge, and Shinkee soils in landscape positions similar 
to those of the Webile soil. Also included are small 
areas of Peltier and Ryde soils on the slightly higher 
parts of the landscape. Included areas make up about 
15 percent of the total acreage. 

Permeability is rapid in the upper part of the Webile 
soil and slow in the mineral substratum. Available water 
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capacity is very high. The effective rooting depth of the 
crops commonly grown in the county is limited by an 
apparent water table that is regulated at a depth of 3 to 
4 feet by pumping, This soil is subject to subsidence. 
Runoff is very slow, and the hazard of water erosion is 
slight. The hazard of sail blowing is severe. The soil is 
subject to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. This unit 
may provide wetland functions and values. These 
should be considered in plans for enhancement of 
wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
The main limitations are subsidence, the high water 
table, and the slow permeability. General management 
considerations include the severe hazard of soil 
blowing. Because this soil is subject to differential 
subsidence, frequent leveling of the fields is needed to 
improve the efficiency of irrigation. Areas adjacent to 
levees are subject to lateral seepage in wet years when 
the water level is high. Careful applications of irrigation 
water are needed to prevent the buildup of a high water 
table. Large ditches and small spud ditches provide 
subirrigation and improve drainage. Because of the 
restricted permeability, water applications should be 
regulated so that the water does not stand on the 
surface and damage the crops. Subirrigation, furrow, 
border, and sprinkler systems are suitable. Where a 
subirrigation system is used, the water table is raised to 
a depth of 1 foot at planting time and then is slowly 
lowered during the growing season until it is at a depth 
of about 5 feet at harvest time. When the wind velocity 
is high in spring, the hazard of soil blowing can be 
reduced by properly managing all crop residue and by 
minimizing tillage. Levees should be checked 
periodically, and a proper maintenance program should 
be developed. 

This map unit is in capability units IIlw-10 (MLRA-16), 
irrigated, and IVw-10 (MLRA-16), nonirrigated. It is in 
vegetative soil group E. 


274—Willows clay, partially drained, 0 to 2 percent 
slopes. This very deep, poorly drained, nearly level, 
saline-sodic soil is in basins. It formed in alluvium 
derived from mixed rock sources. Mottles in the profile 
indicate a poorly drained soil; however, drainage has 
been improved by levees and reclamation projects. 
Elevation is 5 to 40 feet. The average annual 
precipitation is about 10 inches, the average annual air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is gray clay about 20 
inches thick. The subsoil to a depth of 60 inches is 
grayish brown, mottled clay. The soil is calcareous and 
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saline-sodic throughout. in some areas the surface 
layer is silty clay. 

Included in this unit are smail areas of Capay and 
Stomar soils on the slightly higher parts of the 
landscape and Pescadero soils in landscape positions 
similar to those of the Willows soil. Also included are 
small areas of Grangeville and Merritt soils in the 
slightly lower positions. Included areas make up about 
15 percent of the total acreage. 

Permeability is very slow in the Willows soil. 
Available water capacity is moderate. The shrink-swell 
potential is high. The effective rooting depth of the 
crops commonly grown in the county is limited by an 
apparent water table that has been lowered to a depth 
of 4 to 6 feet through drainage systems that require 
continual maintenance. Runoff is slow, and the hazard 
of water erosion is slight. The rate of water intake in 
irrigated areas is 0.1 inch per hour. The soil is subject 
to rare flooding, which occurs during years of 
abnormally high precipitation. 

Most areas are used for irrigated crops. A few areas 
are used for homesite development. This unit may 
provide wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This unit is suited to row and field crops. The main 
limitations are the saline-sodic conditions, the high 
water table, and the very slow permeability. The content 
of salts can be reduced by leaching, applying the proper 
amount of soil amendments, and returning crop residue 
to the soil. Intensive management is required to reduce 
the salinity and maintain productivity. Careful 
applications of irrigation water are needed to prevent 
the buildup of a high water table. Tile drainage can 
lower the water table if a suitable outlet is available. 
Because of the restricted permeability, water 
applications should be regulated so that the water does 
not stand on the surface and damage the crops. 
Furrow, border, and sprinkler irrigation systems are 
suitable. The soil should be cultivated only within a 
narrow range of moisture content. It is too sticky when 
wet and too hard when dry. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, minimizes crusting, and increases the 
rate of water intake. 

If this unit is used for homesite development, the 
main limitations are the very slow permeability, the high 
shrink-swell potential, low strength, the high water table, 
and the saline-sodic conditions. The rare flooding is a 
hazard. The very slow permeability and the high water 
table increase the possibility that septic tank absorption 
fields will not function properly. The very slow 
permeability can be overcome by increasing the size of 
the absorption field. Properly designing foundations and 
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footings and diverting runoff away from buildings help to 
prevent the structural damage caused by shrinking and 
swelling. Properly designing buildings and roads can 
offset the limited ability of the soil to support a load. A 
drainage system is needed if roads or building 
foundations are constructed. Houses, roads, and streets 
should be constructed above expected flood levels. 

This map unit is in capability units Ilw-6 (MLRA-17), 
irrigated, and |Vw-6 (MLRA-17), nonirtigated. It is in 
vegetative soil group F. 


275—Wisflat-Arburua-San Timoteo complex, 30 to 
50 percent slopes. These steep soils are on 
mountains. The native vegetation is mainly annual 
grasses, forbs, and perennial shrubs. Elevation is 300 
to 1,500 feet. The average annual precipitation is 9 to 
13 inches, the average annual air temperature is about 
61 degrees F, and the average frost-free period is about 
270 days. 

This unit is 35 percent Wisflat sandy loam, 30 
percent Arburua clay loam, and 20 percent San Timoteo 
sandy loam. The Wisflat soil is on ridges and side 
slopes. The Arburua and San Timoteo soils are on 
mountains and foothills. The components of this unit 
occur as areas so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Wisflat, 
Arburua, and San Timoteo soils that have stopes of 50 
to 70 or 15 to 30 percent. The areas where slopes are 
50 to 70 percent are on the slightly higher parts of the 
landscape, and the areas where slopes are 15 to 30 
percent are on toe slopes. Also included are small 
areas of exposed bedrock in convex positions near the 
top of the slopes and areas of very shallow to deep, 
coarse textured soils and deep, fine textured soils in 
landscape positions similar to those of the Wisflat, 
Arburua, and San Timoteo soils. Included areas make 
up about 15 percent of the total acreage. 

The Wisflat soit is very shallow or shallow and is well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is pale brown 
sandy loam about 3 inches thick. The underlying 
material is light yellowish brown sandy loam about 7 
inches thick. Gray, slightly weathered sandstone 
bedrock is at a depth of 10 inches. In some areas the 
surface layer is fine sandy loam. 

Permeability is moderately rapid in the Wisflat soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is rapid, and the hazard of water 
erosion is severe. 

The Arburua soil is moderately deep and well 
drained. It formed in material weathered from shale. 
Typically, the surface layer is grayish brown clay loam 
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about 6 inches thick. The subsoil is light brownish gray 
clay loam about 25 inches thick. Light olive brown, 
weathered shale bedrock is at a depth of 31 inches. In 
some areas the surface layer is loam. 

Permeability is moderate in the Arburua soil. 
Available water capacity also is moderate. The effective 
rooting depth is limited by the bedrock at a depth of 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is severe. 

The San Timoteo soil is moderately deep and 
somewhat excessively drained. It formed in material 
weathered from sandstone. Typically, the surface layer 
is pale brown sandy loam about 5 inches thick. The 
underlying material is pale brown and light yellowish 
brown sandy loam about 24 inches thick. Light brownish 
gray, soft sandstone bedrock is at a depth of 29 inches. 
In some areas the surface layer is fine sandy loam, 
gravelly sandy loam, or loam. 

Permeability is moderately rapid in the San Timoteo 
soil. Available water capacity is low. The effective 
rooting depth is limited by the bedrock at a depth of 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the severe hazard of erosion, the very low or low 
available water capacity in the Wisflat and San Timoteo 
soils, and the limited depth of the Wisflat soil. The 
characteristic plant community is mainly soft chess, red 
brome, and California sagebrush on the Wisflat soil; soft 
chess, foxtail fescue, and red brome on the Arburua 
soil: and soft chess, wild oat, and filaree on the San 
Timoteo soil (fig. 4). Grazing should be controlled so 
that desirable vegetation, such as soft chess, is 
maintained and enough vegetation is left standing to 
protect the soils from erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the unit to produce plants suitable for 
grazing. The very low or low available water capacity 
limits the production of desirable forage plants in some 
areas. Fencing is difficult because of the depth to 
bedrock. 

This map unit is in capability subclass Vile 
(MLRA-15), nonirrigated. It is in vegetative soil group G. 


276—Wisflat-Arburua-San Timoteo complex, 50 to 
75 percent slopes. These very steep soils are on 
mountains. The native vegetation is mainly annual 
grasses, forbs, and perennial shrubs. Elevation is 300 
to 1,500 feet. The average annual precipitation is 9 to 
13 inches, the average annual air temperature is about 
61 degrees F, and the average frost-free period is about 
270 days. 

This unit is 35 percent Wisflat sandy loam, 30 
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percent Arburua clay loam, and 20 percent San Timoteo 
sandy loam. The Wisflat soil is on ridges and side 
slopes. Arburua and San Timoteo soils are on side 
slopes. The components of this unit occur as areas so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Wisflat, 
Arburua, and San Timoteo soils that have slopes of 30 
to 50 or 75 to 95 percent. The areas where slopes are 
30 to 50 percent are in the slightly lower landscape 
positions, and the areas where slopes are 75 to 95 
percent are in the slightly higher positions, Also 
included are small areas of exposed bedrock in convex 
positions near the top of the slopes and areas of very 
shallow to deep, coarse textured soils and deep, fine 
textured soils in landscape positions similar to those of 
the Wisflat, Arburua, and San Timoteo soils. Included 
areas make up about 15 percent of the total acreage. 

The Wisflat soil is very shallow or shallow and is well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is pale brown 
sandy loam about 3 inches thick. The underlying 
material is light yellowish brown sandy loam about 7 
inches thick. Gray, slightly weathered sandstone 
bedrock is at a depth of 10 inches. In some areas the 
surface layer is fine sandy loam. 

Permeability is moderately rapid in the Wisflat soil. 
Available water capacity is very low. The effective 
rooting depth is limited by the bedrock at a depth of 10 
to 20 inches. Runoff is very rapid, and the hazard of 
water erosion is very severe. 

The Arburua soil is moderately deep and well 
drained. It formed in material weathered from shale. 
Typically, the surface layer is grayish brown clay loam 
about 6 inches thick. The subsoil is light brownish gray 
clay loam about 25 inches thick. Light olive brown, 
weathered shale bedrock is at a depth of 31 inches. In 
some areas the surface layer is loam. 

Permeability is moderate in the Arburua soil. 
Available water capacity also is moderate. The effective 
rooting depth is limited by the bedrock at a depth of 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is very severe. 

The San Timoteo soil is moderately deep and 
somewhat excessively drained. It formed in material 
weathered from sandstone. Typically, the surtace layer 
is pale brown sandy loam about 5 inches thick. The 
underlying material is pale brown and light yellowish 
brown sandy loam about 24 inches thick. Light brownish 
gray, soft sandstone bedrock is at a depth of 29 inches. 
In some areas the surface layer is fine sandy loam, 
gravelly sandy loam, or loam. 

Permeability is moderately rapid in the San Timoteo 
soil. Available water capacity is low. The effective 
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Figure 4.—Typical vegetation in an area of Wisflat-Arburua-San Timoteo complex, 30 to 50 percent slopes, in the middle ground. The 
riparian vegetation in the foreground is in an area of Xerofluvents-Xerorthents complex, 1 to 8 percent slopes, occasionally flooded. 
Castle Rock is in the background. 


rooting depth is limited by the bedrock at a depth of 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is very severe. 

This unit is used for livestock grazing or wildlife 
habitat. General management considerations include 
the very severe hazard of erosion, the slope, the very 
low or low available water capacity, and the limited 
depth of the Wisflat soils. The characteristic plant 
community is mainly soft chess, red brome, and 
California sagebrush on the Wisflat soil; soft chess, 
foxtail fescue, and red brome on the Arburua soil; and 
soft chess, wild oat, and filaree on the San Timoteo 
soil. Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soils 
from erosion. Loss of the surface layer results in a 


severe decrease in productivity and in the potential of 
the unit to produce plants suitable for grazing. The very 
steep topography and the resulting runoff reduce the 
amount of rainfall that enters the soils. The slope limits 
access by livestock and results in overgrazing of the 
less sloping areas. The very low or low available water 
capacity limits the production of desirable forage plants 
in some areas. Fencing is difficult because of the depth 
to bedrock. 

This map unit is in capability subclass Vile 
(MLRA-15), nonirrigated. It is in vegetative soil group G. 


277—Xerofluvents, 0 to 2 percent slopes, 
frequently flooded. These very deep, excessively 
drained and well drained, nearly level soils are on flood 
plains and interchannel bars in river channels. They 
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formed in alluvium derived from mixed rock sources. 
Elevation is 40 to 240 feet. The average annual 
precipitation is about 16 inches, the average annuai air 
temperature is about 60 degrees F, and the average 
frost-free period is about 270 days. 

Typically, the surface layer is brown sandy loam or 
gravelly sandy loam about 14 inches thick. The 
underlying material to a depth of 60 inches is stratified 
pale brown sandy loam, loamy sand, fine sandy loam, 
silt loam, and silty clay loam. In some areas the surface 
layer is loamy sand. 

Included in this unit are small areas of Columbia 
soils; Riverwash; Pits, gravel; and Dumps, tailings. 
These areas are in landscape positions similar to those 
of the Xerofluvents. They make up about 15 percent of 
the total acreage. 

Permeability is slow to rapid in the Xerofluvents 
because of the variability of the substratum. Available 
water capacity is low or moderate. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The soils are subject 
to frequent, long periods of flooding from December 
through June. Channeling and deposition are common 
along streambanks. 

This unit is used for wildlife habitat. It may provide 
wetland functions and values. These should be 
considered in plans for enhancement of wildlife habitat 
or land use conversion. 

This map unit is in capability subclass Vilw 
(MLRA-17), nonirrigated. It is in vegetative soil group J. 


278—Xerofluvents-Xerorthents complex, 1 to 8 
percent slopes, occasionally flooded. These nearly 
level to moderately sloping soils are on alluvial fans, in 
arroyos, in intermittent stream channels, and in areas of 
gravel tailing deposits. Slopes are plane or convex on 
alluvial fans and in arroyos and complex in stream 
channels and in areas of gravel tailing deposits. These 
deposits are 5 to 25 feet high and have moderately 
steep or steep slopes. The native vegetation is mainly 
annual grasses and forbs, but a few areas support 
riparian trees and shrubs. Elevation is 150 to 800 feet. 
The average annual precipitation is 9 to 13 inches, the 
average annual air temperature is about 61 degrees F, 
and the average frost-free period is about 270 days. 

This unit is 50 percent Xerofluvents and 35 percent 
Xerorthents. The components of this unit occur as areas 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Riverwash; 
Dumps; Pits, gravel; and exposed bedrock. These areas 
are in landscape positions similar to those of the 
Xerofluvents and Xerorthents. Also included are small 
areas of Urban land on the slightly higher parts of the 
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landscape; Wisflat, Arburua, and San Timoteo soils on 
mountains; Cortina soils and very shallow to deep, 
loamy, gravelly or very gravelly soils in drainageways; 
and, in the higher landscape positions, Xerorthents that 
are not flooded. Included areas make up about 15 
percent of the total acreage. 

The Xerofluvents are very deep and are well drained 
or somewhat excessively drained. They formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is about 20 inches of brown very gravelly 
loam and gravelly sandy loam. The upper 13 inches of 
the underlying material is stratified, pale brown very 
gravelly loamy coarse sand. The lower part to a depth 
of 60 inches is stratified, pale brown very gravelly sandy 
loam and very gravelly loamy coarse sand. In some 
areas the surface layer is sand, loamy sand, sandy 
loam, silt loam, gravelly sand, gravelly loamy sand, 
gravelly sandy loam, gravelly loam, or gravelly clay 
loam, 

Permeability is slow to rapid in the Xerofluvents 
because of the variability of the substratum. Available 
water capacity is very low to high. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The soils are subject 
to occasional, brief periods of flooding from December 
through March. Channeling and deposition are common 
along streambanks. 

The Xerorthents are very deep and are well drained 
or somewhat excessively drained. They formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is pale brown gravelly sandy loam about 4 
inches thick. The underlying material to a depth of 60 
inches is light brownish gray very gravelly sandy loam 
and gravelly sandy loam. In some areas the surface 
layer is sand, loamy sand, sandy loam, loam, or 
gravelly sand. 

Permeability is slow to rapid in the Xerorthents 
because of the variability of the substratum. Available 
water capacity is very low to high. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight or moderate. The soils 
are subject to occasional, brief periods of flooding from 
December through March. 

This unit is used for livestock grazing or wildlife 
habitat. It may provide wetland functions and values. 
These should be considered in plans for enhancement 
of wildlife habitat or land use conversion. 

General management considerations in the areas 
used for livestock grazing include the very low or low 
available water capacity in some areas and the content 
of rock fragments in the surface layer. The occasional 
flooding is a hazard. The vegetation in most areas is 
mainly red brome and filaree. The very low or low 
available water capacity limits the production of 
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desirable forage plants. The grazing system can be 
impaired by the occasional flooding. To control erosion, 
fences should be used to keep livestock out of gullies 
and off streambanks. 

This map unit is in capability subclass Vilw 
(MLRA-17), nonirrigated. It is in vegetative soil group J. 


279—Yellowlark gravelly loam, 0 to 2 percent 
slopes. This moderately well drained, nearly level soil is 
on stream terraces. It is deep to a hardpan. It formed in 
alluvium derived from mixed rock sources. The native 
vegetation is mainly annual grasses and forbs. Slopes 
are plane, and the landscape is characterized by 
hummocky microrelief. Meandering drainageways and 
closed depressions fill with water to form vernal pools 
during the winter in some areas. Elevation is 110 to 270 
feet. The average annual precipitation is about 17 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period about 260 
days. 

Typically, the surface layer is pale brown and reddish 
yellow gravelly loam about 8 inches thick. The subsoil 
extends to a depth of about 62 inches. In sequence 
downward, it is 31 inches of reddish yellow, reddish 
brown, and strong brown gravelly loam; 8 inches of 
strong brown very gravelly clay loam; a claypan of 
strong brown and light yellowish brown gravelly clay 
about 7 inches thick; 5 inches of very pale brown and 
strong brown clay loam; and a very pale brown and light 
yellowish brown, weakly cemented hardpan about 3 
inches thick. In some areas the surface layer is loam. 

Included in this unit are smail areas of Hicksville soils 
in drainageways and Redding soils on terraces. Also 
included, in landscape positions similar to those of the 
Yellowlark soil, are small areas of soils that have a 
claypan at a depth of 20 to 40 inches or that have a 
very gravelly loam subsoil at a depth of 15 to 20 inches. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the upper part of 
the Yellowlark soil and very slow in the claypan. 
Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 45 
to 60 inches. Roots are restricted to cracks and the 
faces of peds in the claypan, which is at a depth of 40 
to 55 inches. A perched water table is at a depth of 3 to 
4 feet for brief periods in the winter. Runoff is very slow, 
and the hazard of water erosion is slight. The rate of 
water intake in irrigated areas is 1.5 inches per hour. 
Streambank erosion occurs along intermittent 
drainageways. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated crops or irrigated pasture. 
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This unit may provide wetland functions and values. 
These should be considered in plans for enhancement 
of wildlife habitat or land use conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, 
foxtail fescue, wild oat, and filaree. Grazing should be 
delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. The unit 
responds well to range improvement practices, such as 
seeding and applying fertilizer. The plants selected for 
seeding should be those that meet the seasonal 
requirements of livestock, wildlife, or both. After seeding 
is complete, grazing should be deferred until the plants 
have set seed, 

This unit is suited to irrigated row, field, orchard, and 
vineyard crops. The main limitations are the very slow 
permeability in the claypan and depth to the hardpan. 
Because of the restricted permeability in the claypan, 
water applications should be regulated so that the water 
does not stand on the surface and damage the crops. 
The hardpan limits the suitability for deep-rooted plants. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or 
subsoiling breaks up the pan. Careful applications of 
irrigation water are needed to prevent the buildup of a 
high water table. Furrow, border, and sprinkler irrigation 
systems are suitable. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility, minimizes crusting, and increases the rate of 
water intake. 

This unit is suited to irrigated pasture. Irrigation water 
can be applied by sprinkler and border methods. 
Leveling helps to ensure a uniform application of water. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from compaction. 

This map unit is in capability units Ils-3 (MLRA-17), 
irrigated, and !Vs-3 (MLRA-17}, nonirrigated. It is in 
vegetative soil group D. 


280—Yeliowlark gravelly loam, 2 to 5 percent 
slopes. This moderately well drained, gently sloping soil 
is on fan terraces. It is deep to a hardpan. It formed in 
alluvium derived from mixed rock sources. The native 
vegetation is mainly annual grasses and forbs. Slopes 
are convex, and the landscape is characterized by 
hummocky microrelief. Deep, intermittent drainageways 
that have eroding banks are common. Elevation is 110 
to 270 feet. The average annual precipitation is about 
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17 inches, the average annual air temperature is about 
60 degrees F, and the average frost-free period is about 
260 days. 

Typically, the surface layer is pale brown and reddish 
yellow gravelly loam about 8 inches thick. The subsoil 
extends to a depth of about 62 inches. In sequence 
downward, it is 31 inches of reddish yellow, reddish 
brown, and strong brown gravelly loam; 8 inches of 
strong brown very gravelly clay loam; a claypan of 
strong brown and light yellowish brown gravelly clay 
about 7 inches thick; 5 inches of very pale brown and 
strong brown clay loam; and a very pale brown and light 
yellowish brown, weakly cemented hardpan about 3 
inches thick. in some areas the surface layer is loam. 

included in this unit are small areas of Redding soils 
on terraces. Also included are Yellowlark soils that have 
slopes of 0 to 2 percent and are on toe slopes and 
small areas of soils that have a claypan at a depth of 
20 to 40 inches or that do not have a claypan. Included 
areas make up about 15 percent of the total acreage. 

Permeability is moderately slow in the upper part of 
the Yellowlark soil and very slow in the claypan. 
Available water capacity is moderate. The effective 
rooting depth is limited by the hardpan at a depth of 45 
to 60 inches. Roots are restricted to cracks and the 
faces of peds in the claypan, which is at a depth of 40 
to 55 inches. A perched water table is at a depth of 3 to 
4 feet for brief periods in the winter. The water moves 
laterally downslope. Runoff is slow, and the hazard of 
water erosion is moderate. The rate of water intake in 
irrigated areas is 1.5 inches per hour. Streambank 
erosion occurs along intermittent drainageways. 

Most areas are used for livestock grazing. A few 
areas are used for irrigated pasture, dryland grain 
crops, or irrigated crops. This unit may provide wetland 
functions and values. These should be considered in 
plans for enhancement of wildlife habitat or land use 
conversion. 

Where this unit is used for livestock grazing, general 
management considerations include saturated soil 
conditions in concave areas following rainy periods. The 
characteristic plant community is mainly soft chess, 
foxtail fescue, wild oat, and filaree. Grazing should be 
delayed until the soil is firm enough to withstand 
trampling by livestock and the more desirable forage 
plants have had an opportunity to set seed. The unit 
responds well to range improvement practices, such as 
seeding and applying fertilizer. The plants selected for 
seeding should be those that meet the seasonal 
requirements of livestock, wildlife, or both. After seeding 
is complete, grazing should be deferred until the plants 
have set seed. 

This unit is suited to irrigated pasture. General 
management considerations include the hazard of 
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erosion. Seedbed preparation should be on the contour 
or across the slope where practical. Irrigation water can 
be applied by sprinkler and border methods. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and protect the soil from erosion. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include the hazard 
of erosion. Because the amount of precipitation is not 
sufficient for annual cropping, the best suited cropping 
system is one that includes small grain and summer 
fallow. All tillage should be on the contour or across the 
slope. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

This unit is suited to irrigated orchard and vineyard 
crops. The main limitations are the very slow 
permeability in the claypan and depth to the hardpan. 
General management considerations include the hazard 
of erosion. Because of the restricted permeability in the 
claypan, water applications should be regulated so that 
the water does not stand on the surface and damage 
the crops. Careful applications of irrigation water are 
needed to prevent the buildup of a high water table. 
The hardpan limits the suitability for deep-rooted plants. 
Where feasible, deep ripping of this restrictive layer can 
help to overcome this limitation. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or 
subsoiling breaks up the pan. All tillage should be on 
the contour or across the slope. Sprinkler and drip 
irrigation systems are suitable. They permit an even, 
controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability units Ille-3 (MLRA-17), 
irrigated, and IVe-3 (MLRA-17), nonirrigated. It is in 
vegetative soil group D. 


281—Zacharias clay loam, 0 to 2 percent slopes. 
This very deep, well drained, nearly level soil is on 
alluvial fans and low stream terraces. It formed in 
alluvium derived from mixed rock sources. Elevation is 
50 to 300 feet. The average annual precipitation is 
about 10 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is dark grayish brown clay 
foam about 19 inches thick. The subsoil and the upper 
part of the underlying material are brown clay loam 
about 34 inches thick. The lower part of the underlying 
material to a depth of 60 inches is yellowish brown 
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gravelly clay loam. In some areas the surface layer is 
gravelly clay loam. 

Included in this unit are small areas of Capay soils in 
the slightly lower landscape positions and small areas 
of Reiff soils in the slightly higher positions. Also 
included, in landscape positions similar to those of the 
Zacharias soil, are small areas of Stomar and Vernalis 
soils and small areas of soils that are similar to the 
Zacharias soil but are calcareous and underlain by 
gravel. Included areas make up about 15 percent of the 
total acreage. 

Permeability is moderately slow in the Zacharias soil. 
Available water capacity is high. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. 

Most areas of this unit are used for irrigated crops or 
orchards. A few areas are used for dryland grain crops 
or for homesite development. 

This unit is well suited to irrigated row, field, and 
orchard crops. It has few limitations. Furrow, border, 
and sprinkler irrigation systems are suitable. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
annual crapping, the best suited cropping system is one 
that includes small grain and summer fallow. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

If this unit is used for homesite development, the 
main timitations are the moderately slow permeability 
and low strength. On sites for septic tank absorption 
fields, the moderately slow permeability can be 
overcome by increasing the size of the absorption field. 
Properly designing buildings and roads can offset the 
limited ability of the soil to support a load. 

This map unit is in capability class | (MLRA-17), 
irrigated, and capability unit IVc-1 (MLRA-17), 
nonirrigated. It is in vegetative soil group A. 


282—Zacharias gravelly clay loam, 0 to 2 percent 
slopes. This very deep, well drained, nearly level soil is 
on alluvial fans and low stream terraces. It formed in 
alluvium derived from mixed rock sources. Elevation is 
50 to 300 feet. The average annual precipitation is 
about 10 inches, the average annual air temperature is 
about 60 degrees F, and the average frost-free period is 
about 270 days. 

Typically, the surface layer is dark brown gravelly 
clay loam about 14 inches thick. The subsoil atso is 
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dark brown gravelly clay loam. It is about 16 inches 
thick. The underlying material to a depth of 60 inches is 
yellowish brown gravelly loam. In some areas the 
surface layer is clay loam or very gravelly clay loam. 

Included in this unit are small areas of Capay and 
Cortina soils in the slightly lower landscape positions 
and Xerofluvents and Xerorthents in drainageways. Also 
included, in landscape positions similar to the Zacharias 
soil, are small areas of Stomar and Vernalis soils and 
small areas of soils having a surface layer that is very 
gravelly and medium textured and soils having a 
substratum that is gravelly and coarse textured. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability is moderately slow in the Zacharias soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The rate of water 
intake in irrigated areas is 0.5 inch per hour. 

Most areas are used for irrigated crops. A few areas 
are used for dryland grain crops or for homesite 
development. This unit may provide wetland functions 
and values. These should be considered in plans for 
enhancement of wildlife habitat or land use conversion. 

This unit is suited to irrigated row and field crops. 
General management considerations include a high 
content of gravel. Coarse fragments on the surface 
cause rapid wear of tillage equipment. Furrow, border, 
and sprinkler irrigation systems are suitable. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, minimizes crusting, and 
increases the rate of water intake. 

Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
Because the amount of precipitation is not sufficient for 
annual cropping, the best suited cropping system is one 
that includes small grain and summer faliow. 
Maintaining crop residue on or near the surface helps to 
prevent excessive runoff and helps to maintain tilth and 
the organic matter content. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability 
and tow strength. On sites for septic tank absorption 
fields, the moderately slow permeability can be 
overcome by increasing the size of the absorption field. 
Properly designing buildings and roads can offset the 
limited ability of the soil to support a load. 

This map unit is in capability units Ils-4 (MLRA-17), 
irrigated, and IVs-4 (MLRA-17), nonirrigated. It is in 
vegetative soil graup A. 


283—Zacharias gravelly clay loam, 2 to 8 percent 
slopes. This very deep, well drained, gently sloping and 
moderately sloping soil is on low stream terraces. It 
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formed in alluvium derived from mixed rock sources. 
The vegetation in areas that have not been cultivated is 
mainly annual grasses and forbs. Elevation is 200 to 
400 feet. The average annual precipitation is about 10 
inches, the average annual air temperature is about 60 
degrees F, and the average frost-free period is about 
270 days. 

Typically, the surface layer is dark brown gravelly 
clay loam about 15 inches thick. The subsoil also is 
dark brown gravelly clay loam. It is about 18 inches 
thick. The underlying material to a depth of 60 inches is 
yellowish brown gravelly loam. In some areas the 
surface layer is gravelly sandy loam or gravelly loam. 

Included in this unit are small areas of Cortina soils 
in drainageways. Included areas make up about 15 
percent of the total acreage. 

Permeability is moderately slow in the Zacharias soil. 
Available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is moderate. The rate of 
water intake in irrigated areas is 0.5 inch per hour. 

Most areas of this unit are used for livestock grazing. 
A few areas are used for dryland grain crops or for 
homesite development. If irrigation water is available, 
the unit can be used for irrigated crops. 

Where this unit is used for livestock grazing, general 
management considerations include the gravelly clay 
loam surface layer. The characteristic plant community 
is mainly soft chess, red brome, and filaree. Trampling 
of the gravelly clay loam surface layer by livestock 
when the soil is too wet reduces productivity and 
increases the runoff rate. 


Where this unit is used for dryland grain crops, the 
main limitation is low rainfall during the growing season. 
General management considerations include a high 
content of gravel and the hazard of erosion. Because 
the amount of precipitation is not sufficient for annual 
cropping, the best suited cropping system is one that 
includes small grain and summer fallow. Coarse 
fragments on the surface cause rapid wear of tillage 
equipment. All tillage should be on the contour or 
across the slope. Leaving crop residue on or near the 
surface helps to conserve moisture, maintain tilth, and 
control erosion. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability 
and low strength. On sites for septic tank absorption 
fields, the moderately slow permeability can be 
overcome by increasing the size of the absorption field. 
Properly designing buildings and roads can offset the 
limited ability of the soil to support a load. 

Where this unit is used for irrigated row, field, and 
orchard crops, general management considerations 
include the hazard of erosion. All tillage should be on 
the contour or across the slope. Sprinkler and drip 
irrigation systems are suitable. They permit an even, 
controlled application of water, help to prevent 
excessive runoff, and minimize the risk of erosion. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, minimizes 
crusting, and increases the rate of water intake. 

This map unit is in capability units Ile-4 (MLRA-17), 
irrigated, and |Ve-4 (MLRA-17), nonirrigated. It is in 
vegetative soil group A. 


Prime Farmland 


147 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation’s 
prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is the land that is best suited to food, 
feed, forage, fiber, and oilseed crops. It may be 
cultivated land, pasture, woodland, or other land, but it 
is not urban or built-up land or water areas. It either is 
used for food or fiber crops or is available for those 
crops. The soil qualities, growing season, and moisture 
supply are those needed for a well managed soil to 
Produce a sustained high yield of crops in an economic 
manner. Prime farmland produces the highest yields 
with minimal expenditure of energy and economic 
resources, and farming it results in the least damage to 
the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The 
level of acidity or alkalinity is acceptable. Prime 
farmland has few or no rocks and is permeable to water 
and air. It is not excessively erodible or saturated with 
water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. More detailed information about the 


criteria for prime farmland is available at the local office 
of the Soil Conservation Service. 

About 494,000 acres in the survey area, or nearly 55 
percent of the total acreage, would meet the soil 
requirements for prime farmland if an adequate and 
dependable supply of irrigation water were available. 

A recent trend in land use in some parts of the 
county has been the loss of some prime farmland to 
industrial and urban uses. The loss of prime farmland to 
other uses puts pressure on marginal lands, which 
generally are more erodible, droughty, and less 
productive and cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 6. This list does not 
constitute a recommendation for a particular land use. 
See appendix A for the specific criteria used to 
determine prime farmland. The extent of each listed 
map unit is shown in table 5. The location is shown on 
the detailed soil maps at the back of this publication. 
The soil qualities that affect use and management are 
described under the heading “Detailed Soil Map Units.” 

The map units listed in table 6 meet the soil 
requirements for prime farmland where irrigation water 
is available. On some soils included in the list, 
additional measures are needed to overcome a hazard 
or limitation, such as flooding or wetness, in order to 
meet the requirements for prime farmland. The need for 
these measures is indicated after the map unit name. 
Onsite evaluation is needed to determine whether or not 
these limitations have been overcome by corrective 
measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
rangeland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the limitations of each soil for 
specific land uses and to help prevent construction 
failures caused by unfavorable soil properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or a hardpan or 
other dense soil layers can cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


Clifford C. Sorensen, district conservationist, and John 
Weatherford, area agronamist, Soil Conservation Service, helped 
prepare this section. 


General management needed for crops and pasture 
is suggested in this section. The crops or pasture plants 


best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service and the Storie index used by the 
University of California Agricultural Experiment Station 
are explained; and the estimated yields of some of the 
main crops and hay and pasture plants are listed for the 
soils that are used for crops. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under ‘Detailed Soil Map 
Units.” Specific information and technical assistance 
can be obtained from the local office of the Soil 
Conservation Service or the Cooperative Extension 
Service. 

Soils strongly influence the kind of crops and pasture 
plants that can be grown in a given area. The climate of 
San Joaquin County favors a wide variety of crops. The 
hazard of winter frost, however, affects the growth of 
semitropical fruits, such as citrus, and cotton and raisin 
grapes cannot be grown because of the somewhat cool 
temperatures and the rainfall early in autumn. 

Irrigated field crops are grown on a variety of soils in 
the county. Corn silage, corn, and wheat are grown on 
San Joaquin and other soils that are moderately deep 
to a hardpan; on Cosumnes, Scribner, and other very 
deep soils; and on Rindge, Kingile, and other highly 
organic soils. The conservation practices necessary for 
sustained productivity vary greatly on each of these 
soils. San Joaquin soils require heavy applications of 
fertilizer, careful water management, and chiseling. 
Cosumnes and Scribner soils may require measures 
that remove surface and subsurface water. Kingile and 
Rindge soils require careful water management to 
reduce the rates of oxidation and subsidence in organic 
layers and to control the accumulation of salts resulting 
from subirrigation and a high water table. Salinity in 
these soils can be controlled by leaching every 3 to 5 
years. Soil blowing is a hazard on all excessively 
cultivated soils used for corn in the Delta area. It can be 
controlled by crop residue management and other good 
management measures. 

Alfalfa grows best on very deep, well drained soils, 
such as Cogna soils. It also grows well in areas of Ryde 


Figure 5.—Profile of a San Joaquin loam that has been slip plowed 
and cross ripped. Depth is marked in feet. Between depths of 
20 and 24 inches, portions of the claypan have been 
redistributed and are surrounded by loam and a fractured 
hardpan. Remnants of the original hardpan are at a depth of 
32 to 48 inches; note the roots from a previous vineyard on 
top of this layer. Weakly cemented loamy sediments are 
below a depth of 48 inches. 


soils and in other areas where the water table is 
carefully managed and protection from flooding is 
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provided. Alfalfa is grown on San Joaquin and other 
soils that are moderately deep to a hardpan, but stands 
are short lived and yields are low. Alfalfa grown in 
areas that are commonly flooded, such as some areas 
of Cosumnes soils, can drown out at any time. 

Vegetable crops are grown on very deep soils, such 
as Scribner, Egbert, and Cosumnes soils. In some 
areas removal of subsurface water is required. 
Compacted layers commonly are broken up by 
chiseling. Growing the vegetable crops in rotation with 
field crops helps to maintain tilth and control diseases. 
Portable sprinkler systems that are used to germinate 
processing tomatoes are replaced by furrow irrigation 
as the crop becomes established. 

Clover and sudan are grown for seed in many areas 
of soils that are moderately deep to a hardpan, such as 
San Joaquin soils. These areas are irrigated by systems 
that include graded borders. Chiseling and careful water 
management are needed. 

Dryland field crops are grown on Rocklin, San 
Joaquin, Cometa, and Montpellier soils. Slopes in areas 
of these soils range from 2 to 15 percent and are 
irregular. Water erosion is a hazard in cultivated areas. 
Crops can be damaged by runoff and sediment that 
accumulates in low areas. Crop residue management 
and other good management measures can control 
erosion in most areas. 

Fruit and nut crops grow best on very deep, medium 
textured to coarse textured soils, such as Cogna, 
Tokay, and Tinnin soils. In some areas of the county, 
wine grapes are grown on soils that are moderately 
deep to a hardpan, such as San Joaquin and Madera 
soils (fig. 5). In places deep ripping or slip plowing has 
improved the internal drainage of these soils. Many 
types of irrigation systems are used, although sprinkler 
irrigation is most common. Perennial cover crops are 
commonly grown to improve water infiltration, to reduce 
the hazard of erosion, to improve access between 
periods of irrigation and in winter, and to remove 
excess water. 

Pasture plants grow well on a wide variety of soils. 
They are commonly grown on soils that are moderately 
deep to a hardpan, such as San Joaquin and Devries 
soils. Large parts of formerly pastured areas have been 
converted to silage crops for the dairy industry. Most of 
the pastures are irrigated by systems that include 
graded borders. Water management, applications of 
fertilizer, and rotation grazing are key management 
practices. 

The main management needs in areas where the 
soils in the county are used for irrigated or nonirrigated 
crops or pasture are measures that maintain or improve 
crop or forage production and minimize erosion. These 
measures include chiseling and subsoiling, a 
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conservation cropping system, conservation tillage, 
cover crops, crop residue management, hayland 
management, land leveling in irrigated areas, irrigation 
water management, pasture management, removal of 
subsurface water, control of surface water, and 
reduction of the content of toxic salts. 

Chiseling and subsoiling increase the effective rooting 
depth in soils that have a plowpan, claypan, or hardpan. 
Chiseling the plowpan and subsoiling the claypan or 
hardpan improve permeability and internal drainage, 
help to prevent the development of a perched water 
table, and allow for deeper root penetration (fig. 6). 
Chiseling is temporarily beneficial on clayey soils, such 
as Stockton, Galt, and Jacktone, but these soils may 
rapidly return to their original condition. 

A conservation cropping system is a system in which 
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Figure 6.—Hardpan remnants in an area of Devries sandy loam, drained, 0 to 2 percent slopes. 


the crop rotation and the cultural and management 
practices more than offset the effects of soil-depleting 
crops and the effects of measures that result in 
deterioration of the cropland. Conservation cropping 
systems are recommended on all tilled soils in the 
survey area. Practices in a conservation cropping 
system on irrigated cropland include rotating various 
row and field crops and returning crop residue to the 
soil. They may include cover crops of grasses and 
legumes, applications of fertilizer, and weed and pest 
control. Examples of suitable crop rotations are a 
rotation of corn and small grain and a rotation of small 
grain and tomatoes. 

In areas where nonirrigated small grain is grown, a 
summer fallow system is used. Where this system is 
applied, weeds are controlled by tillage every other 
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Figure 7—Almond trees in an area of Delhi loamy sand, 0 to 2 percent slopes. The cover crop protects the orchard from soil blowing. 


summer and moisture is stored in the soil when the field 
is fallowed. This system permits normal planting in tilled 
areas and controls the diseases resulting from 
continuous cropping. Because of advances in no-till 
grain drills, herbicides, and disease-resistant wheat 
varieties, it may be possible to produce a crop every 
year. A typical cropping sequence in areas of 
Montpellier and Cometa soils is one in which small 
grain is planted in the fall and harvested in early 
summer. The stubble remains standing until the spring 
of the second year, when it can be incorporated into the 
soil. During the second summer, the field is fallowed 
and weeds are controlled by cultivation. The hazard of 
erosion on sloping soils is reduced by keeping as much 
crop residue as possible on the surface during the rainy 
season. The use of subsurface tillage implements, such 
as chisels, blade-type sweeps, and rod weeders, is 
recommended on soils that do not have a high content 
of gravel near the surface. 

Conservation tillage keeps to a minimum the number 


of operations necessary to prepare a seedbed, plant the 
crop, and control weeds and maintains a protective 
cover of crop residue. At least 30 percent of the surface 
is covered by residue after planting. Excessive tillage 
tends to break down soil structure, causes compaction, 
reduces the content of organic matter, and could result 
in the formation of a plowpan below the tilled layer. 
These conditions increase the hazard of erosion, 
decrease the rate of water intake, and restrict root 
penetration. Varying the depth of tillage helps to prevent 
the formation of a plowpan. Combining tillage 
operations so that the number of trips over the field is 
reduced and delaying tillage when the soils are wet help 
to maintain tilth, prevent compaction, and conserve 
energy. Conservation tillage is particularly beneficial on 
Rocklin, Cometa, and Montpellier soils. 

Cover crops are needed in orchards and vineyards 


fig. 7) and on soils that are left fallow during the rainy 


‘season. Cover crops help to maintain or increase the 
rate of water infiltration. Maintaining or increasing the 
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infiltration rate permits winter access for cultural 
operations. Early in spring, prior to the end of the frost 
season, mowing the cover crop at a height of 2 to 4 
inches reduces the likelinood that frost will damage the 
crop. The cover crop should then be allowed to produce 
seed. 

Crop residue management returns crop residue to the 
soil. This measure helps to maintain tilth, the organic 
matter content, and fertility and reduces the hazard of 
erosion. On soils that have slopes of more than 2 
percent and on soils that are subject to soil blowing, 
crop residue should be left on or near the surface 
during critical erosion periods. 

Organic matter enhances the development and 
stabilization of sail structure and increases the rate of 
water infiltration and the available water capacity. The 
supply of organic matter should be periodically 
replenished. Returning crop residue to the soil is the 
easiest and most common way to replenish the supply. 
Corn, rice, wheat, or other crops that produce a large 
amount of residue should be included in the cropping 
system because they help to compensate for tomatoes, 
sugar beets, and other crops that produce a small 
amount of residue. Other excellent sources of organic 
matter are prunings from orchards and vineyards, 
animal manure, and grasses and legumes. 

Hayland management is needed to protect irrigated 
and nonirrigated hayland, to provide for maximum hay 
production, to maintain a desirable plant community, 
and to extend the period of productivity. The 
management measures needed include managing 
irrigation water, applying fertilizer, and mowing and 
baling when the soils are firm enough to support the 
equipment used. 

When irrigated hay crops are being established, seed 
should be planted in a firm seedbed early in fall or in 
spring. The first mowing should be delayed until the 
plants are well established. Planting on beds improves 
production and drainage on the wet or fine textured 
Egbert and Capay soils. The width of the beds should 
be based on the kind of soil and the wheel widths of the 
harvesting equipment. The spacing of borders in areas 
of hayland irrigated by controlled flooding should be in 
multiples of the cutting width of the mower to be used. 

Land /eveling in irrigated areas is necessary to 
conserve irrigation water. It helps to ensure that the 
water is applied uniformly to the entire field and that the 
field has no wet swales or dry ridges. Land leveling also 
permits better field arrangements, which conserve labor, 
time, and energy. Following the initial leveling of a field, 
the first crop to be planted should be an annual crop. 
Planting an annual crop will give the filled areas a 
chance to settle. The field can be smoothed before a 
longer lived crop is planted. 
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Accurate land leveling is important. Laser-guided 
equipment is used to produce a uniform grade. 
Significant benefits can be realized by releveling 
periodically and by releveling fields that were leveled 
without the aid of laser equipment. 

Irrigation water management meets the needs of the 
crop for water in a planned and efficient manner by 
controlling the amount of water applied and the time of 
application. It results in the efficient use of the available 
water in the soil, minimizes erosion, controls costly 
water losses, and preserves the quality of the water. 
Furrow, border, subirrigation, basin, sprinkler, and drip 
methods are used in the survey area. Furrow and 
border systems are the most common methods. Their 
use is limited to nearly level slopes. Subirrigation 
through spud ditches is limited to highly organic soils, 
such as Venice and Rindge soils. Sprinkler irrigation is 
commonly used to germinate tomatoes or corn on 
nearly level soils. Basin irrigation is commonly used in 
areas where rice is grown. Drip irrigation is used on 
orchards and vineyards. 

Pasture management is needed to prevent 
deterioration of the pasture, provide for maximum 
forage production, maintain a desirable plant 
community, and extend the period of productivity. The 
practices used in irrigated areas include managing 
irrigation water, rotation grazing, applying fertilizer, 
harrowing or dragging to scatter animal droppings, 
mowing as necessary to maintain uniform plant growth, 
and controlling weeds. Grazing should be deferred 
when the pasture is irrigated and when the soil is wet. 
The pasture should not be grazed until the plants are 8 
to 10 inches high, and livestock should be removed 
when the stubble is a minimum of 3 to 4 inches high. 
Selection of a suitable plant mixture is important when a 
pasiure is established. On most of the soils in the 
survey area, mixtures that include a perennial grass 
and trefoil or clover produce an abundance of high- 
quality forage. 

When nonirrigated pasture is established, annual 
grasses and legumes should be seeded. During the 
year of establishment, grazing should not be permitted 
and annual weeds should be controlled. After the 
pasture is established, grazing should be deferred until 
the plants are 4 to 6 inches high and livestock should 
be removed when the stubble is 2 to 4 inches high. 
Annual pastures should be managed so that they have 
enough seed-producing plants to maintain plant density 
and a good stand. 

Removal of subsurface water is required on some 
soils to keep river seepage or low-quality water below 
the primary root zone of plants. The soils that may 
require a subsurface drainage system include the wet 
Capay soil and Columbia, Cosumnes, Egbert, Ryde, 
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Figure 8.—Spud ditches in an area of Rindge muck, partially drained, 0 to 2 percent slopes. The ditches are about 8 inches wide and 3 feet 
deep. 


Rindge, Sailboat, Scribner, and Webile soils. Because 
of the subsidence caused by oxidation, the water table 
in Rindge and Webile soils should not be lowered below 
the depth needed for water to be available to the roots 
of the crop. 

Subsurface drainage can be improved by 
constructing open drainage ditches, spud ditches, tile 
drains, or other perforated pipe systems (fig. 8). Any 
poor-quality water that is collected by the drainage 
system should be removed. High-quality ground water 
should be protected from the pollution caused by any 
drainage water that is of low quality. 

Control of surface water is needed where excess 
water from rainfall or irrigation is a problem in low areas 
and in areas adjacent to levees or at the lower end of 
irrigated fields. Excess surface water reduces crop 


production. It can be controlled by shaping and grading, 
constructing open drainage ditches, maintaining the 
existing natural drainageways, leveling irrigated areas, 
installing irrigation tailwater recovery systems, and 
managing irrigation water. Stockton, Egbert, Jacktone, 
and Galt are examples of soils that are in areas where 
control of surface water is needed. 

Protection from flooding is needed on all soils in the 
Delta area and on the flood plains throughout the 
survey area. All low-lying soils in the Delta area and 
along the San Joaquin River, such as Rindge, 
Columbia, Scribner, Ryde, Egbert, Sailboat, and 
Grangeville soils, require an extensive levee system 
that includes a pumped outlet to provide protection from 
flooding and to lower the water table. Low-lying soils 
along streams, such as Cosumnes and Columbia soils, 
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require diversions, dikes, or levees to remove and 
control floodwater. 

Reduction of the content of toxic salts is needed in 
areas where salts rise to the surface and accumulate in 
the root zone over a period of several years. The 
content of soluble salts can be reduced by leaching. 
Kingile and Rindge are examples of soils in the Delta 
area that can be affected by salinity if water in the 
adjacent rivers and sloughs is of poor quality. 

A soil that has a large amount of sodium is 
considered to be sodic. Applying a proper amount of 
soil amendments, returning crap residue to the soil, and 
leaching reduce the sodicity. The Willows and 
Pescadero soils in the Tracy area are examples of soils 
that are affected by both salinity and sodicity. Intensive 
management is required to reduce the salinity and 
sodicity of these sails. Carefully applying irrigation water 
helps to prevent the buildup of a high water table. A 
drainage system may be needed. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 7. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors and in management. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in_table 7 are grown in 
the survey area. The local office of the Soil 
Conservation Service or of the Cooperative Extension 
Service can provide information about the management 
and productivity of the soils for those crops. 
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Land Capability Ciassitication 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops 
(35). Crops that require special management are 
excluded. The soils are grouped according to their 
limitations for field crops, the risk of damage if they are 
used for crops, and the way they respond to 
management. The criteria used in grouping the soils do 
not include major and generally expensive landfarming 
that would change slope, depth, or other characteristics 
of the soils, nor do they include possible but unlikely 
major reclamation projects. Capability classification is 
not a substitute for interpretations designed to show 
suitability and limitations of groups of soils for rangeland 
and for engineering purposes. 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit. 
These levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, or c, to the class numeral, for example, lle. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage}; s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c, used in only some parts of the United 
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States, shows that the chief limitation is climate that is 
very cold or very dry. 

In class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. 
The soils in a capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
lls-5 and Ilw-2. The numbers used to designate units 
within the subclasses are as follows: 

0. Indicates limitations caused by stony, cobbly, or 
gravelly material in the substratum. 

1. Indicates limitations caused by slope or by an 
actual or potential erosion hazard. 

2. Indicates a limitation of wetness caused by poor 
drainage or flooding. 

3. Indicates a limitation of slow or very slow 
permeability in the subsoil or substratum. 

4. Indicates a low available water capacity in sandy 
or gravelly soils. 

5. Indicates limitations caused by a fine textured or 
very fine textured surface layer. 

6. Indicates limitations caused by salts or sodium. 

7, Indicates limitations caused by rocks, stones, or 
cobblestones. 

8. Indicates that the soil has a very low or low 
available water capacity because the root zone 
generally is less than 40 inches deep over a hardpan or 
massive bedrock. 

9. Indicates that a problem or limitation is caused 
by low or very low fertility associated with strong acidity; 
a low calcium-magnesium ratio; or excess sodium, 
boron, or molybdenum. 

10. Indicates that a problem or limitation, such as 
subsidence or susceptibility to burning or soil blowing, is 
caused by a high content of organic matter. 

The irrigated and nonirrigated capability classification 
of each map unit is shown in table 8 and in the section 
“Detailed Soil Map Units.” If a soil is not irrigable, only 
the nonirrigated capability classification is shown. 
Miscellaneous areas are not assigned a capability 
classification. 


Major Land Resource Areas 


The land capability classification system is further 
refined by designating the major land resource area 
(MLRA) of the soils. A land resource area is a broad 
geographic area that has a distinct combination of 
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climate, topography, vegetation, land use, and general 
type of farming. Parts of four of these nationally 
designated areas are in the county. These areas and 
their numbers are Central California Coast Range, 
MLRA-15; California Delta, MLRA-16; Sacramento and 
San Joaquin Valley, MLRA-17; and Sierra Nevada 
Foothills, MLRA-18. The major land resource area 
number is added in parentheses after the land 
capability class, subclass, or unit designation at the end 
of each map unit description in the section “Detailed 
Soil Map Units.” 

A soil in one resource area may have characteristics 
similar to those of a soil in another resource area and 
have the same capability symbol, but the climate, 
vegetation, suitable crops, and needed management 
practices may differ. For example, both capability unit 
Ilw-2 (MLRA-16) and Ilw-2 (MLRA-17) consist of very 
deep soils. The soils in capability unit Ilw-2 (MLRA-16) 
are in the California Delta. They are poorly suited to 
most deep-rooted crops because of the seasonal high 
water table. Those in capability unit Ilw-2 (MLRA-17) 
are in the Sacramento and San Joaquin Valley. They 
are occasionally flooded but are suited to deep-rooted 
crops in most areas. 

MLRA-15, the Central California Coast Range.—The 
mountains of the Coast Range, which are in the 
southwestern part of the county, are in this major land 
resource area. Most of the soils are shallow or 
moderately deep to bedrock and are steep or very 
steep. 

The natural vegetation is mainly annual grasses and 
forbs in the northeastern part of the Coast Range and 
mixed annual grasses, forbs, shrubs, and blue oak in 
the southwestern part. Elevation ranges from 300 to 
3,300 feet. The average annual precipitation is 10 to 18 
inches. The average annual air temperature is 60 to 61 
degrees F, and the average frost-free period is 200 to 
270 days. 

The part of the county in this resource area generally 
is used for livestock grazing. A few areas are used for 
More intensive purposes, such as off-highway vehicle 
recreation areas and industrial development. 
Throughout most of the area, the supply of ground 
water is very limited and streamflow is intermittent. 
Water for livestock is provided by stock ponds, which 
are in scattered areas. Water for domestic and 
industrial uses is limited in quantity and poor in quality. 
This area provides valuable habitat for wildlife. 

MLRAA-16, the California Delta—The Sacramento-San 
Joaquin Delta, which is at the confluence of the 
Sacramento and San Joaquin Rivers in the western part 
of the county, is in this major land resource area. The 
delta is divided by rivers and sloughs into a large 
number of tracts or islands that are commonly 
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surrounded by manmade levees. The area is made up 
of flood plains and freshwater marshes that have been 
reclaimed. Most of the soils are very deep and nearly 
level. 

The natural vegetation in this area is mainly tules, 
reeds, and other hydrophytic plants. Cottonwood and 
willow grow in the higher areas along channels. Most of 
the area is below sea level. Elevation ranges from 20 
feet below sea level to 10 feet above. The average 
annual precipitation is 10 to 16 inches. The average 
annual air temperature is 59 to 60 degrees F, and the 
average frost-free period is 260 to 300 days. 

The part of the county in this resource area generally 
is used for irrigated crops. The main crops are corn, 
wheat, and asparagus. The area provides valuable 
habitat for Pacific Flyway waterfowl and other wildlife. 

The highly organic soils generally are subirrigated. 
Most of the mineral soils are irrigated by furrow, border, 
or sprinkler systems. Water for irrigation is obtained 
from the adjacent sloughs and channels. Maintaining 
adequate drainage is a continuing limitation. An 
extensive system of open ditches is used to lower the 
water table and convey drainage water to pumps. The 
water is pumped from the main ditches back into the 
adjacent waterways. Subsidence of the highly organic 
soils, peat fires, soil blowing, and the possibility of a 
levee failure are continuing hazards. Saltwater intrusion 
and the concentration of salts in the soil are continuing 
problems. 

MLRA-17, the Sacramento and San Joaquin Valley. — 
The lower San Joaquin Valley, which extends from 
north to south through the eastern, southwestern, and 
central parts of the county, is in this major land 
resource area. The basins and basin rims in this 
resource area are in the central part of the county. The 
terraces are in the northern, eastern, and southwestern 
parts. Most of the flood plains and alluvial fans cross 
the county from east to west. The flood plain along the 
San Joaquin River, however, enters the county from the 
southern part. Alluvial fans extending from the Coast 
Range are in the southwestern part of the county. Most 
of the soils in this resource area are deep to a hardpan 
or are very deep. They are nearly level and gently 
sloping. 

The natural vegetation in this area is mainly annual 
grasses and forbs and scattered oak. Elevation ranges 
from sea level to 360 feet. The average annual 
precipitation is 10 to 18 inches. The average annual air 
temperature is 60 to 61 degrees F, and the average 
frost-free period is 250 to 300 days. 

The part of the county in this resource area generally 
is used for irrigated crops, including orchards and 
vineyards, or for irrigated hay and pasture, livestock 
grazing, or urban development. A few areas are used 
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for dryland crops, such as small grain. The main crops 
are corn, wheat, alfalfa hay, almonds, wine grapes, 
sugar beets, and tomatoes. Riparian areas and irrigated 
pastures provide valuable habitat for wildlife. 

Water for agricultural, domestic, and industrial uses 
is obtained from wells or nearby rivers and creeks. 
Furrow, border, sprinkler, and level basin irrigation 
systems are used in most areas. Protection from 
flooding is needed during winter on the soils in basins, 
on basin rims, and on flood plains. The fine textured 
soils in basins and on basin rims have a high shrink- 
swell potential, which can cause structural damage to 
improperly designed buildings and roads. A shallow or 
moderately deep claypan and a moderately deep 
hardpan in many of the soils on terraces restrict the 
movement of water and the penetration of roots. 

MLRA-18, the Sierra Nevada Foothills.—The foothills 
of the Sierra Nevada, which are in the eastern part of 
the county, are in this major land resource area. Most of 
the soils are very shallow or shallow to bedrock and are 
undulating to steep. 

The natural vegetation in this area is mainly annual 
grasses, forbs, and blue oak. The oak has been cleared 
in some areas. Elevation ranges from 140 to 830 feet. 
The average annual precipitation is 14 to 18 inches. 
The average annual air temperature is 61 to 62 degrees 
F, and the average frost-free period is 250 to 275 days. 

The part of the county in this resource area generally 
is used for livestock grazing. A few areas are used for 
homesite development. Throughout most of the area, 
the supply of ground water is very limited and 
streamflow is intermittent. Water for livestock is 
provided by stock ponds, which are in scattered areas. 
Water for domestic and industrial uses is provided by 
deep wells. This area provides valuable habitat for 
wildlife. 


Storie Index Rating 


By Gordon L. Huntington, lecturer and soil specialist, Department 
of Land, Air, and Water Resources, University of California, Davis. 


The soils in the survey area are rated in table 9 
according to the Storie index (33). This index expresses 
numerically the relative degree of suitability of a soil for 
general intensive agricultural uses at the time of 
evaluation. The rating is based on soil characteristics 
only and is obtained by evaluating such factors as soil 
depth, texture of the surface soil, subsoil 
characteristics, and surface relief. Availability of water 
for irrigation, local climate, size and accessibility of 
mapped areas, distance to markets, and other factors 
that might determine the desirability of growing certain 
plants in a given locality are not considered. Therefore, 
the index should not be used as the only indicator of 
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land value. Where the local economic and geographic 
factors are known to the user, however, the Storie index 
provides additional objective information for land tract 
value comparisons. 

Four general factors are used in determining the 
index rating—A, the permeability, available water 
capacity, and depth of the soil; B, the texture of the 
surface soil; C, the dominant slope of the soil body; and 
X, other conditions more readily subject to management 
or modification by the land user. In this survey area 
these conditions include drainage, flooding, saline-sodic 
conditions, fertility, acidity, erosion, and microrelief. For 
some soils more than one of these conditions are used 
in determining the rating. A rating of 100 percent 
expresses the most favorable, or ideal, condition for 
general crop production. Lower percentage ratings are 
assigned for less favorable conditions or characteristics. 
Factor ratings, in percentages, are selected from tables 
prepared from data and observations that relate soil 
properties to plant growth and crop yields (32). In the 
tables currently used (33), certain properties are 
assigned a range of values to allow for variations in the 
properties that affect the suitability of the soil for 
general agricultural purposes. Examples of these 
properties are soil depth, content of gravel in a gravelly 
surface layer, and microrelief. When there is a range of 
values, the modal condition of a soil property, as it is 
described in a soil map unit, is used to select a value 
for a factor. 

The index rating for a soil is obtained by multiplying 
the percentage rating values given to its four factors, A, 
B, C, and X. If more than one condition is recognized 
for the X factor for a soil, the value for each condition 
acts as an additional muitiplier. Thus, any of the general 
factors or X factor conditions may dominate or control 
the final rating. For example, consider a soil such as 
Columbia fine sandy loam, partially drained, 0 to 2 
percent slopes, occasionally flooded. This is a very 
deep, permeable soil that formed in alluvium derived 
from mixed rock sources. It is on flood plains. The 
rating for factor A is 100 percent because no significant 
subsoil development restricts water movement and root 
penetration and the available water capacity is 
moderate. The rating for factor Bis 100 percent 
because the soil has a fine sandy loam surface layer 
that can be easily worked during seedbed preparation, 
has a favorable water intake rate, and does not require 
frequent applications of water to maintain a favorable 
moisture status for plants. The rating for factor C is 100 
percent because the soil is nearly level. Under the 
present drainage and flood-control systems, which 
require continual maintenance, the soil has a water 
table at a depth of 3 to 5 feet and is subject to flooding 
during winter and spring. These characteristics restrict 
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the kinds of crops that can be grown and warrant a 
value of 60 percent for drainage and 80 percent for 
occasional flooding for the X factor. Multiplying A, B, C, 
and X gives a Storie index of 48 for this soil under the 
conditions described. If the depth to the water table can 
be effectively lowered and the flooding controlled, the 
Storie index can be increased by assigning appropriate 
higher values to the X factor conditions to reflect the 
changed conditions. For example, the Storie index for 
Columbia fine sandy toam, drained, 0 to 2 percent 
slopes, is 85. 

Soil complexes in the survey area, such as Alo- 
Vaquero complex, 8 to 30 percent slopes, are rated to 
reflect the proportion of the dominant soils described in 
the map units. Each of the dominant soils in such 
complexes is rated separately in table 9. The Storie 
index rating for each unit is a weighted average of the 
separate ratings. Miscellaneous areas, such as Dumps, 
are not evaluated in terms of factors A, B, C, or X. They 
have features that preclude common agricultural use; 
therefore, they have an index rating of zero, 

Soils are assigned grades according to their 
suitability for general intensive agriculture as shown by 
their Storie index ratings. The six grades and their 
range in index ratings are: 


Graded: a.v ss assy 4 jameiea ctw n ew 80 to 100 
Grade 2 . Patess +. 60 to 79 
Grade 3.0.2... 40 to 59 
Grade 4... 20 to 39 
Grade 5 . +. 10 to 19 
RAIS -B i ict atiacy yetsaieca Waa artcamtemie eaten less than 10 


In the survey area, soils in grade 7 are well suited to 
intensively grown irrigated crops that are climatically 
adapted to the region. Grade 2 soils are good 
agricultural soils, although they are not so desirable as 
soils in grade 1 because of a less permeable subsoil, 
deep hardpan layers, a gravelly or moderately fine 
textured surface layer, moderate or strong slopes, 
restricted drainage, low available water capacity, lower 
soil fertility, or a slight or moderate hazard of flooding. 
Grade 3 soils are only fairly well suited to agriculture 
because of moderate soil depth; moderate to steep 
slopes; restricted permeability in the subsoil; a clayey, 
sandy, or gravelly surface layer; somewhat restricted 
drainage; acidity; low fertility; or a hazard of flooding. 
Grade 4 soils are poorly suited. They are more limited 
in their agricultural potential than the soils in grade 3 
because of restrictions, such as a shallower depth; 
steeper slopes; poorer drainage; a less permeable 
subsoil; a gravelly, sandy, or clayey surface layer; 
channeled or hummocky microrelief; a hazard of 
flooding; low fertility; or acidity. Grade 5 soils are very 
poorly suited to agriculture and are seldom cultivated. 
They are more commonly used as pasture, rangeland, 
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or woodland. Grade 6 soils and miscellaneous areas 
are not suited to agriculture because of very severe or 
extreme limitations. They are better suited to limited use 
as rangeland, woodland, or watershed or for continued 
use as urban land. Table 9 lists the grade for each soil 
in the survey area. 


Rangeland 


By John E, Hansen, area range conservationist, Sail Conservation 
Service. 


About 169,000 acres in San Joaquin County, or more 
than 18 percent of the total acreage, is rangeland or 
dryland pasture, and about 28,000 acres is irrigated 
pasture. Livestock and livestock products account for 
about 30 percent of the agricultural production in the 
county. Approximately 80 percent of this portion of the 
production is derived from the dairy industry and the 
remaining 20 percent from beef enterprises. Most of the 
dairy enterprises are well established and family run. 
The beef industry is dominated by year-round cow-calf 
enterprises. In years of above average, well distributed 
rainfall and good forage growth, seasonal stocker- 
feeder enterprises become more significant. 

The dominant vegetation in the areas of rangeland in 
the county is annual grasses and forbs and scattered 
blue oak. Soils strongly influence the natural vegetation 
(11). Most of the soils in the mountains of the Coast 
Range are steep and very steep and are moderately 
deep or shallow. The production of herbaceous 
vegetation is related to soil depth and the tree canopy. 
Moderate to dense stands of blue oak and digger pine 
generally are on north-facing slopes, where the average 
annua! production of herbaceous vegetation is 
moderate, or 2,000 pounds per acre. Gonzaga soils are 
an example of soils that have a dense tree canopy. 
Open areas of annual grasses generally are on east-, 
south-, and west-facing slopes, where the average 
annual production of herbaceous vegetation on 
moderately deep soils, such as Honker soils, is high, or 
3,200 pounds per acre. 

On the soils in the foothills east of the mountains of 
the Coast Range, the production of herbaceous 
vegetation is related primarily to soil depth and texture. 
On moderately deep, fine textured soils, such as Alo 
soils, the average annual production is high, or 3,000 
pounds per acre, whereas on shallow or very shallow, 
moderately coarse textured soils, such as Wisflat soils, 
it is low, or 1,500 pounds per acre. 

The soils on terraces and alluvial fans east of the 
foothills are deep and are nearly level to steep. The 
amount of annual precipitation is lower than that in the 
foothills and mountains. Depending on the content of 
gravel and the related available water capacity, the 


annual production of herbaceous vegetation is low to 
high. It averages 2,800 pounds per acre on Carbona 
soils and 800 pounds per acre on the gravelly Cortina 
soils. 

The other major area of rangeland consists of the 
terraces and hills in the eastern part of the county. It is 
divided fram the Coast Range area by the intensively 
farmed San Joaquin Valley. This area of rangeland 
generally is gently sloping and moderately sloping. 
Rainfall is more evenly distributed than in the Coast 
Range area. Furihest east are soils on high terraces 
and hills. These soils are shallow to deep. On the 
shallow soils, such as Pentz soils, the average annual 
production of herbaceous vegetation is moderate, or 
2,000 pounds per acre, whereas on soils that are 
moderately deep to a hardpan, such as Redding soils, it 
is 2,400 pounds per acre. 

The soils on low terraces are moderately deep to a 
hardpan or are deep. They are higher in fertility than 
the soils on high terraces and hills. The production of 
herbaceous vegetation is low to high, depending on 
depth and landscape position. Deep, nearly level soils, 
such as Hicksville soils, receive additional moisture as 
runoff from the higher surrounding areas and are highly 
productive. Annual production averages 3,200 pounds 
per acre on these soils. On soils that are moderately 
deep to a hardpan, such as San Joaquin soils, the 
average annual production is moderate or high, or 
1,800 to 3,300 pounds per acre, depending on the 
effective rooting depth. 

In areas of annual grasses, the length of the green 
forage period and the total production of herbaceous 
vegetation are strongly influenced by climate and soil 
properties. Annual grasses and forbs start to grow after 
the first heavy rains in the fall. At this time the young 
plants make up a small percentage of the forage and 
are high in moisture and low in carbohydrates. The old 
grass has very little nutritional quality. The period of 
rapid growth and adequate nutritional quality begins in 
February and lasts until late April or early May. As 
annual plants dry, they lose many of their nutrients, 
especially protein. At the onset of fall rains, the 
remainder of the nutrients are leached and the cycle of 
germination and growth of new seedlings begins again. 
The green forage period is longest on Gonzaga and 
other soils on north-facing slopes that have a tree 
canopy and on Hicksville and other deep soils on 
bottom land. It is shortest on shallow soils, such as 
Wisflat soils, and on gravelly soils at the lower 
elevations, such as Cortina soils. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
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between the soils and vegetation and water. 

Table 10 shows, for many of the soils, the range site; 
the total annual production of vegetation in favorable, 
normal, and unfavorable years; the characteristic 
vegetation; and the average percentage of each 
species. Only those soils that are used as rangeland or 
are suited to use as rangeland are listed. An 
explanation of the column headings in table 10 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction and runoff from the higher 
adjacent areas are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it 
is palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. tt does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In 
a normal year, growing conditions are about average. In 
an unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green 
weight to air-dry weight varies according to such factors 
as exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. Because only major 
species are listed, the percentages do not necessarily 
total 100 percent. The amount that can be used as 
forage depends on the kinds of grazing animals and on 
the grazing season. 

Range management requires a knowledge of the 
kinds of soil and of the potential natural plant 
community. It also requires an evaluation of the present 
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composition and production of the vegetation under 
favorable management. Past management and climatic 
fluctuations are the major factors affecting plant 
composition and production. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a plant species composition 
different from the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources, 

The major management needs in the areas of the 
county used for livestock grazing are proper grazing 
use, a proper season of use, an even distribution of 
grazing, water development, cross fencing, range 
seeding, and applications of fertilizer. 

Proper grazing use is grazing at an intensity that 
maintains a protective plant cover and maintains or 
improves the quality and quantity of desirable 
vegetation. Annual grasses reproduce almost entirely 
through seed. Allowing some of the desirable species to 
set seed helps to maintain a desirable composition of 
plant species. Because wildlife and livestock graze 
selectively, especially as the plants mature, controlled 
grazing is needed to achieve a desirable composition. If 
the range is subject to continuous heavy grazing, 
unpalatable species reproduce and increase in extent. 
As a result, quality of the forage gradually decreases. 
Leaving a minimum amount of dry vegetation on the 
range at the beginning of the fall-winter period promotes 
the establishment and growth of new seedlings. 
Standing herbage protects the seedlings from drying 
winds and sunlight. Herbaceous material lying flat on 
the surface and partially mixed with mineral soil 
conserves moisture and promotes the establishment 
and early growth of each year’s seedlings. 

The amount of residue left on the surface should be 
between 700 and 1,000 pounds of air-dry weight per 
acre on sites having slopes of less than 30 percent and 
between 1,000 and 1,200 pounds per acre on sites 
having slopes of more than 30 percent. The residue 
should be measured just prior to the rainy season, 
which normally begins in late October or early 
November. 

The recommended stocking rate is an estimate of the 
number and kinds of animals that can be safely and 
profitably allowed to graze in an area of range. It is 
based primarily on the productivity of the soils in the 
area. Because production fluctuates from year to year, 
the initial stocking rate is based on the total production 
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of vegetation in a normal year, as indicated in table 10. 
A standard for measuring production and carrying 
capacity is the animal unit month (AUM). One AUM is 
the amount of forage required by an animal unit for 1 
month. An animal unit is generally one mature cow of 
approximately 1,000 pounds and a calf as old as 6 
months, or their equivalent. One AUM is equal to 1,000 
pounds of forage, by air-dry weight. 

The carrying capacity of a particular soil is expressed 
in AUM’s per acre. It is determined by subtracting the 
amount of vegetation to be left as residue from the total 
amount of vegetation produced during a normal year. 
The result of this subtraction is the net amount of 
available forage. On Peters clay, 2 to 8 percent slopes, 
for example, the total amount of vegetation during a 
normal year is 3,000 pounds per acre, the amount of 
vegetation to be left as residue is 700 pounds per acre, 
and the net amount of available forage is 2,300 pounds 
per acre. Realistically, only about half of the 2,300 
pounds per acre can be grazed by livestock because of 
waste, trampling, and the distribution of grazing, which 
is less than optimal. A calculation of the number of 
animal units needed to achieve the recommended 
stocking rate is based on the number of acres in a 
particular grazing unit and the length of the grazing 
period. This procedure is a conservative estimate of the 
carrying capacity, which is affected by the season of 
use and the distribution of grazing. 

A proper season of use is determined largely by the 
yearly phenological cycle of annual plants. in this 
survey area three phenological stages or “seasons” are 
recognized. These are the inadequate green forage 
season, the adequate green forage season, and the dry 
forage season. 

The inadequate green forage season begins with fall 
germination and usually occurs between November and 
January. Most plant growth takes place after short rainy 
periods. The forage during this season is characterized 
by high moisture and low energy. Supplemental feeding 
of hay is often necessary to meet the nutritional needs 
of the livestock. 

The adequate green forage season occurs from 
about February to late April or early May. During this 
period the rate of plant growth is adequate to meet the 
needs of livestock forage and still leave enough of the 
current year’s growth for residue in the fall. Even if 
grazed during the dry forage period, some of the current 
year’s growth should be left to conserve moisture, 
control erosion, and provide residue for a seedbed. 

The dry forage season occurs from about late May 
through October. As annual plants dry, they lose many 
of their nutrients, especially protein. Livestock that 
graze on dry forage should be provided supplemental 
nutrients. 
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The proper season of use is the period following fall 
germination when plant growth is sufficient to support 
grazing by livestock. On soils that accumulate or retain 
water during periods of saturation, deferment of grazing 
until after the soils are sufficiently drained minimizes 
compaction and trampling by livestock. Soils that have 
a surface layer of clay loam or clay, such as Alo, 
Carbona, and Peters soils, and soils that are on bottom 
land, such as Hicksville soils, generally remain 
saturated for longer periods following rains than other 
soils. 

An even distribution of grazing is achieved through 
measures that cause livestock to graze the forage 
within a grazing unit as uniformly as possible. The goal 
of grazing management is to minimize the overuse and 
the waste of forage in a grazing unit. The potential 
efficiency of grazing differs from one grazing unit to 
another because of variations in water and shade 
distribution, in topography, in the kinds of available 
forage, in the class of livestock, and in the season of 
use. Salt can be used to achieve more uniform forage 
utilization by inducing cattle to move to areas that they 
would not ordinarily graze. it should be located away 
from sources of livestock water. 

Livestock water developments that are properly 
located and provide a clean, dependable water supply 
are essential for good grazing management and a 
proper distribution of livestock. Long distances to and 
from sources of water adversely affect both the 
livestock and the distribution of grazing. Also, they 
increase the potential for degradation of the plants and 
soils in the vicinity of the water. The interval between 
supplies of livestock water depends on the class of 
livestock, the terrain, and the season of use. 

Cross fencing achieves a more uniform distribution of 
grazing by controlling or confining livestock. In areas of 
soils that are shallow or very shallow to bedrock or to a 
hardpan, such as Amador, Toomes, and Wisflat soils, 
setting fenceposts is difficult. In areas of soils that have 
a high shrink-swell potential, such as Vaquero soils, the 
fenceposts can be tilted or lifted out of the ground. 

Range seeding can improve forage production and 
plant composition. The best results are obtained on 
soils that have high potential for forage production but 
have been heavily used or disturbed by past cultivation. 
Generally, the soils best suited to seeding are those 
that are moderately deep or deep, have slopes of less 
than 30 percent, are not cobbly or bouldery, have a 
moderate or higher available water capacity, and 
receive 12 or more inches of annual rainfall. Under 
normal conditions, areas affected by natural disasters, 
such as fire and drought, do not require range seeding. 
Range seeding is effective in converting cropland to 
rangeland. After the range is seeded, grazing should be 
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deferred until the new plants have set seed. 

Applications of fertilizer are not common on the 
rangeland in the county because they are not 
economical. They are suitable when used in 
combination with range seeding. If deemed to be 
economically feasible, they generally are most effective 
on the soils that are best suited to range seeding. 

Technical assistance in managing rangeland can be 
obtained from the local offices of the Soil Conservation 
Service, the Cooperative Extension Service, and the 
resource conservation district. 


Vegetative Soil Groups 


A vegetative soil group consists of soils that have 
similar properties and qualities that characterize the 
group in terms of plant adaptation and use. Vegetative 
soil groups are used primarily in determining the best 
suited plants for conservation practices and forage 
production. The suitability is affected by the major 
limiting soil feature or problem that characterizes the 
group. Technical assistance in using vegetative soil 
groups can be obtained from local offices of the Soil 
Conservation Service and the resource conservation 
district. 

The vegetative soil group of each map unit in San 
Joaquin County is given in the section “Detailed Soil 
Map Units.” Letters are used to designate the 
vegetative soil groups. 

The letter A indicates that the choice of plants is not 
limited by soil features. The soils are deep or very 
deep, moderately coarse textured or medium textured, 
moderately well drained or well drained, and moderately 
rapidly permeable to moderately slowly permeable. 
They may be slightly wet and slightly saline or sodic. 

The letter B indicates that the choice of plants is 
limited by droughtiness and low fertility. The soils are 
coarse textured to gravelly and medium textured, are 
excessively drained, and have less than 5 inches of 
available water in the root zone. 

The letter C indicates that the choice of plants is 
limited by texture. The soils are moderately fine 
textured or fine textured, deep or very deep, moderately 
well drained, and moderately slowly permeable or 
slowly permeable. 

The letter D indicates that the choice of plants is 
limited by very slow permeability in a claypan subsoil. 
The soils are moderately well drained. 

The letter E indicates that the choice of plants is 
limited by wetness. The soils are somewhat poorly 
drained to very poorly drained. Drained soil phases are 
assigned to the group indicated by the current status of 
the water table. The soils may be slightly saline, slightly 
sodic, or both. 
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The letter F indicates that the choice of plants is 
limited by salinity or sodicity. The soils are moderately 
or strongly saline-sodic and generally are somewhat 
poorly drained or poorly drained. 

The letter G indicates that the choice of plants is 
limited by depth. The soils are shallow or moderately 
deep over a hardpan, bedrock, or other unfractured, 
dense material and are well drained. 

The letter H indicates that the choice of plants is 
limited by pH of less than 5.6. The soils are strongly 
acid to extremely acid. 

The letter /indicates that the choice of plants is 
limited by toxic properties or a serious nutrient 
imbalance. The soils generally are moderately or 
strongly affected by serpentine. 

The letter J indicates that the choice of plants 
depends on onsite investigation. The map units occur 
as nonarable misceilaneous areas, such as Dumps, 
tailings, and Pits, gravel. 


Environmental Plantings 


Environmental plantings can be grown as windbreaks 
around farmsteads and fields, for wildlife habitat, and 
for beautification. They protect yards, fruit trees, and 
gardens and abate noise. Several rows of low- and 
high-growing broadleaf and coniferous trees and shrubs 
provide the most protection. 

Organic soils and moderately coarse textured and 
coarse textured soils are subject to soil blowing during 
the growing season, especially if the surface is not 
protected by crop residue or growing crops. Field 
windbreaks can reduce the hazard of soil blowing, 
reduce the drying effects of wind on soil and plants, and 
help to protect tender plants from the abrasive action of 
windblown soil particles. 

Farmstead windbreaks protect both homes and 
livestock from the wind. As a result of these 
windbreaks, fuel consumption in the home may be 
reduced 20 to 30 percent and livestock in feedlots gain 
weight faster and require less feed. 

Wide intervals between the tree rows (at least 16 to 
20 feet) normally enhance wildlife habitat within a 
windbreak. Most animals prefer edge areas rather than 
the interior of a dense windbreak. 

Environmental piantings grown as windbreaks are 
most effective in protecting soils, crops, and farmsteads 
when established at right angles to the prevailing wind, 
along the perimeter of the field, and at intervals across 
the field. In nearly all areas of the county, 
environmental plantings cannot survive unless they are 
irrigated. Several different irrigation methods are 
Suitable, including drip, sprinkler, and furrow systems 
and open ditches. Applications of fertilizer are needed 
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on most of the soils in the county. Applying a small 
amount of ammonium sulfate (21-0-0) during the first 
application of irrigation water helps to establish the 
plants. Environmental plantings should be adequately 
protected from fire, harmful rodents, poultry, and 
livestock. Fencing may be necessary. 

San Joaquin, Rocklin, Exeter, and Redding soils are 
moderately deep to a hardpan, which limits the number 
of trees that can be grown as environmental plantings. 
The species that have been proven to grow fairly well 
on these soils are eucalyptus, such as dwarf bluegum, 
manna gum, and redgum, and Arizona cypress, black 
acacia, eldarica pine, and tamarisk. If a windbreak or 
enhancement of wildlife habitat is desired on soils that 
do not have a hardpan, some trees and shrubs in 
addition to those species can be planted. The species 
that can be planted to enhance wildlife habitat include 
multiflora rose, pampasgrass, and Russian olive. 

Technical assistance in planning and establishing 
environmental plantings on a particular soil can be 
obtained from local offices of the Soil Conservation 
Service, the Cooperative Extension Service, and the 
California Department of Fish and Game. 


Recreation 


San Joaquin County has numerous areas that 
provide opportunities for recreation. These areas are 
used for boating, fishing, rafting, hiking, biking, 
picnicking, camping, or hunting. Some are of historical 
and scenic interest. The recreational areas include 
many county, city, and regional parks and the Carnegie 
State Vehicular Recreation Area, an off-highway vehicle 
park south of Tracy. Hundreds of miles of rivers and 
sloughs in the Delta area and along the San Joaquin, 
Stanislaus, and Mokelumne Rivers provide opportunities 
for a wide variety of recreational activities. 

Hunting of pheasant is common on the farmland in 
the county. Opportunities for hunting also are available 
in a few areas where fields in the Delta area are 
managed for waterfowl. 

The use of recreational areas in the county has 
increased greatly in the past several years. Many areas 
are well suited to the development of recreational 
facilities. Table 11 provides information that can be 
used to select new recreation sites. 

The soils of the survey area are rated in table 11 
according to limitations that affect their suifabiity tor 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
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quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. tn planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is 
essential. 

In table 11, the degree of soil limitation is expressed 
as slight, moderate, or severe. Sfight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. The specific criteria used to 
determine soil limitations are given in appendix B. 

The information in table 11 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
14 and interpretations for dwellings without basements 
and for local roads and streets in_table 13. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have gentle slopes and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking, horseback riding, and 
bicycling should require littke or no cutting and filling. 
The best soils are not wet, are firm after rains, are not 
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dusty when dry, and are not subject to flooding more 
than once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject 
to prolonged flooding during the period of use. They 
have moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


By Larry H. Norris, area biologist, Soil Conservation Service. 


Fish and wildlife are valuable resources in San 
Joaquin County. Fish and wildlife improve the quality of 
the environment, act as early indicators of pollution, and 
provide numerous opportunities for recreation. Wildlife- 
related activities, such as nature study, bird-watching, 
hunting, and fishing have a positive effect on the 
economy of the county. Many types of wildlife help in 
the natural control of weeds, insects, and animal pests. 

Warm water fish, including largemouth bass, 
smallmouth bass, bluegill, black crappie, and other 
sunfish, catfish, and several nongame species inhabit 
the rivers, reservoirs, and ponds in the county. The 
rivers, creeks, and drainageways provide habitat for fish 
and important riparian habitat corridors for mammals, 
birds, reptiles, amphibians, insects, and other 
invertebrates. In the areas developed for intensive 
agriculture, these riparian corridors commonly are the 
only remaining areas of perennial wildlife habitat. 
Although the value of these corridors to wildlife cannot 
be overemphasized, most have not been separated out 
as map units because of their limited size. The soils 
that support significant amounts of undeveloped native 
tiparian vegetation include the occasionally flooded or 
frequently flooded Sailboat, Columbia, Cosumnes, Reiff, 
Coyotecreek, and Merritt soils. 

The Sacramento-San Joaquin Delta, which has 
islands and waterways and is centrally located in the 
state, provides important habitat for wintering migratory 
waterfowl of the Pacific Flyway (fig. 9). 

Human activities have various effects on wildlife 
populations. Many wildlife species, such as coyotes, 
blackbirds, and ground squirrels, can tolerate these 
activities and actually thrive in close association with 
humans. In contrast, the existence of some species has 
been threatened by human activities. Some species that 
have been listed as threatened, rare, or endangered 
inhabit the county. The giant garter snake and the 
California black rail are listed by the state as rare. The 
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giant garter snake is one of the most aquatic of the 
garter snakes inhabiting permanent areas of fresh 
water. Changing land uses, which have resulted in 
drainage and loss of permanent freshwater wetlands, 
have destroyed much of the giant garter snake’s 
original habitat within its limited range. The California 
black rail inhabits coastal salt marshes and inland 
freshwater marshes. Filling and draining coastal and 
inland marshes have significantly impacted the habitat 
for this species. Critical habitat for both of the rare 
species should be preserved. Preserving the habitat for 
any of the threatened, rare, or endangered species also 
can benefit other wildlife species. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 12, the soils in the survey area are rated 
according to their suitability for providing specific 
elements of wildlife habitat. This information can be 
used in planning parks, wildlife refuges, nature study 
areas, and other developments for wildlife; in selecting 
soils that are suitable for establishing, improving, or 
maintaining the habitat elements; and in determining the 
intensity of management needed for each habitat 
element. 

In table 12, a rating of well suited indicates that the 
element is easily established, improved, or maintained. 
Few or no limitations affect management, and 
satisfactory results can be expected. A rating of suited 
indicates that the element can be established, 
improved, or maintained in most places. Moderately 
intensive management is required for satisfactory 
results. A rating of poorly suited indicates that limitations 
are severe for the designated element. The element can 
be established, improved, or maintained in most places, 
but management is difficult and must be intensive. A 
rating of unsuited indicates that restrictions for the 
element are very severe and that unsatisfactory results 
can be expected. Establishing, improving, or 
maintaining the element is impractical or impossible. 

The vegetative elements of wildlife habitat are 
described in the following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
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Figure 9.—An area of Fluvaquents, 0 to 2 percent slopes, frequently flooded, which provides excellent habitat for migrating waterfowl. This 
area is a remnant tule marsh that is not protected by levees. 


moisture are also considerations. In table 12, grain and 
seed crops are rated for both nonirrigated and irrigated 
areas. Examples of these crops are corn, wheat, oats, 
and barley. 

Domestic grasses and legumes are domestic 
perennial and naturally reseeding grasses and 
herbaceous legumes. Soil properties and features that 
affect the growth of grasses and legumes are depth of 
the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood 
hazard, and slope. Soil temperature and soil moisture 
are also considerations. In table 12, domestic grasses 
and legumes are rated for both nonirrigated and 
irrigated areas. Examples of grasses and legumes are 
creeping wildrye, fescue, orchardgrass, hardinggrass, 
Blando brome, trefoil, and alfalfa. 

Wild herbaceous plants are native or naturally 


established grasses and forbs. Soil properties and 
features that affect the growth of these plants are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
soft chess, wild oats, filaree, annual lupine, annual 
brome, and annual clovers. 

Riparian herbaceous plants are native or naturally 
established wetland herbaceous grasses or forbs that 
provide food and cover for wildlife. Soil properties and 
features that affect the growth of these plants are depth 
to the water table, flooding, salinity in the surface layer, 
sodicity in the surface layer, and soil temperature 
regime. Examples of riparian herbaceous plants are 
buttercup, Baltic rush, barnyardgrass, canarygrass, 
smartweed, and cattail. 
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Shrubs and vines produce buds, twigs, bark, or 
foliage used for food or for shade and cover. Soil 
properties and features that affect the growth of shrubs 
and vines are available water capacity, texture of the 
surface layer, the shrink-swell potential, salinity or 
sodicity within a depth of 20 inches, and soil moisture 
regime. Examples of shrubs and vines are mule fat, 
quailbush, Arizona cypress, and toyon. 

Desertic shrubs are native or naturally established 
desirable shrubs that produce buds, twigs, bark, or 
foliage and provide a substantial portion of wildlife food 
and cover. Soil properties and features that affect the 
growth of these plants are available water capacity, 
texture of the surface layer, depth to the water table, 
soil moisture regime, salinity or sodicity, and soil 
temperature regime. Examples of desertic shrubs are 
sagebrush, bladderpod, wolfberry, fourwing saltbush, 
and suifurflower buckwheat. 

Riparian shrubs, vines, and trees make up a major 
portion of the potential native plant community along the 
edge of streams, lakes, and ponds. They furnish cover 
or supply food for wildlife in the form of nuts, buds, 
twigs, catkins, bark, browse, seeds, or fruit-like cones. 
These plants grow on flood plains or in other low areas 
where the soils are saturated during some part of the 
year or are subject to overflow. Soil properties and 
features that affect the growth of these plants are 
available water capacity, depth to the water table, and 
flooding. Examples of riparian shrubs, vines, and trees 
are willow, blackberry, California wild rose, buttonbrush, 
elderberry, Fremont cottonwood, California sycamore, 
and Oregon ash. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. 
Soil properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are California white oak, blue oak, live oak, 
black walnut, and dwarf bluegum. 

Nonsaline wetland plants are native or naturally 
occurring obligate hydrophytes, such as grasses, forbs, 
and shrubs, that provide food and cover for wildlife. 
Submerged or floating aquatic plants are not included. 
Soil properties and features that affect the growth of 
nonsaline wetland plants are depth to the water table, 
flooding, salinity in the surface layer, sodicity, and 
permeability. Examples of these plants are cattails, 
smartweed, barnyardgrass, and spikerush. 

Saline wetland plants are annual or perennial native 
herbaceous plants and shrubs on wet, salt-affected 
sites. Submerged or floating aquatic plants are not 
included. Soil properties and features that affect the 
growth of saline wetland plants are depth to the water 
table, flooding, salinity in the surface layer, sodicity, 
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reaction, and permeability. Examples of these plants 
are alkali bulrush, brassbuttons, fathen saltweed, and 
pickleweed. 

The following paragraphs describe the suitability of 
the groups of map units in the section “General Soil 
Map Units” for various kinds of wildlife habitat. 


Nearly Level Soils on Deltas and Flood Plains 


The soils in this group are well suited to the 
development of openland wildlife habitat. Some minor 
limitations should be taken into account on particular 
soils. The selection of trees and shrubs is limited to 
water-tolerant varieties because of a perched or 
apparent water table. In addition, the shrink-swell 
potential limits the growth of trees and shrubs on 
Cosumnes, Egbert, and Peltier soils. Maintaining and 
improving the existing stands of trees and shrubs in 
areas along irrigation and drainage ditches and 
especially in areas adjacent to rivers and sloughs can 
greatly improve the habitat for openland wildlife by 
providing year-round hiding, resting, and nesting sites. 

These soils have good or fair potential for the 
development of wetland wildlife habitat. Adequate areas 
of surface water generally are available. 


Nearly Level Soils in Basins and on Basin Rims 


The soils in this group have poor or fair potential for 
the development of opentand wildlife habitat. High 
Salinity and sodicity in Pescadero and Willows soils and 
a high shrink-swell potential in those soils and in 
Hollenbeck, Stockton, and Jacktone soils limit the 
diversity and production of the grain and seed crops, 
wild herbaceous plants, and shrubs that provide 
important food and cover for openiand wildlife. In most 
areas crops and irrigation can provide food, water, and 
seasonal cover if good management is applied. 
Establishing vegetation in areas along irrigation and 
drainage ditches can greatly improve the habitat for 
opentand wildlife by providing year-round hiding, 
resting, and nesting sites. 

The potential of these soils for the development of 
wetland wildlife habitat is good in areas where sufficient 
quantities of water are available. The primary limiting 
factors are the effects of saline-sodic conditions on 
plant growth and of soil texture on the construction of 
shallow water areas. 


Nearly Level Soils in Interfan Basins and on Alluvial 
Fans, Low Fan Terraces, Stream Terraces, and 
Dunes 


Except for Capay soils, the soils in this group have 
good potential for the development of openland wildlife 
habitat. Essentially no limitations affect the growth of 
the habitat elements that make up openland habitat. 
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Figure 10.—Corn stubble in an area of Delhi loamy sand, 0 to 2 percent slopes, provides shelter for wildlife. 


The Capay soils have only fair potential for openland 
habitat because of a high shrink-swell potential, which 
affects the growth of trees and shrubs. The 
development of water systems, such as irrigation and 
return systems, can improve the habitat. In most areas 
crops and irrigation can provide food, water, and 
seasonal cover if good management is applied (fig. 10). 
Establishing vegetation in areas along irrigation™and 
drainage ditches can greatly improve the habitat for 
openland wildlife by providing year-round hiding, 
resting, and nesting sites. 

The potential of these soils for the development of 
wetland wildlife habitat is fair in areas where sufficient 
quantities of water are available. Saline-sodic conditions 
limit plant growth in some areas. Soil texture limits the 
construction of shallow water areas on some soils. 


Nearly Level to Undulating Soils on Low Terraces 


The soils in this group generally have fair potential 
for the development of openland wildlife habitat. The 


primary limitations are a restricted rooting depth and a 
low or very low available water capacity, which hinders 
the growth and limits the diversity of trees and shrubs in 
dry areas that are not irrigated. Trees and shrubs 
provide important food and cover for openland wildlife. 
Maintaining and improving the existing stands of trees 
and shrubs in areas along irrigation and drainage 
ditches and especially in areas adjacent to rivers can 
greatly improve the habitat for openland wildlife by 
providing year-round hiding, resting, and nesting sites. 

Except for the Madera and San Joaquin soils that 
have slopes of more than 3 percent, the soils in this 
group have good potential for the development of 
wetland wildlife habitat. If adequate areas of surface 
water are available, wetland habitat can be successfully 
established. 

The soils in this group generally have fair potential 
for the development of rangeland wildlife habitat. The 
restricted rooting depth and the low or very low 
available water capacity are the main limiting factors 
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affecting the growth of trees and shrubs on most of the 
soils. 


Nearly Level to Steep Soils on Dissected Terraces, 
Fan Terraces, High Terraces, and Hills 


The soils in this group have good or fair potential for 
the development of openland and rangeland wildlife 
habitat. A very low or low available water capacity in 
Pentz, Pardee, and Redding soils and a high shrink- 
swell potential in Carbona soils limit the potential for 
openiand wildlife habitat. These factors hinder the 
growth and limit the diversity of trees and shrubs in dry 
areas that are not irrigated. Trees and shrubs provide 
important food and cover for openland wildlife. 
Developing watering facilities, such as small ponds and 
guzzlers, and planting shrubs can improve the habitat. 


Rolling to Very Steep Soils on Uplifted, Dissected 
Terraces and Mountains 


The soils in this group have poor or fair potential for 
the development of rangeland wildlife habitat. In areas 
of Vallecitos soils, a very low available water capacity 
and a shallow rooting depth limit the potential for 
rangeland habitat. Although the growth of shrubs is 
limited, a good diversity of shrubs is evident on 
Gonzaga and Honker soils. The main concerns in 
managing the soils in this group for wildlife are 
maintaining and improving the existing habitat through 
strict control of grazing by domestic livestock. The 
development of watering facilities, such as small ponds 
and guzzlers, can improve the habitat, especially in 
areas of Gonzaga soils. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 
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The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations should be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kinds of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swell potential, available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soils and geology; 
locate potential sources of gravel, sand, earthfill, and 
topsoil; plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
“Glossary.” 


Building Site Development 


Table 13 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, smal! commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if soit 
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Figure 11.—Differential subsidence is a problem if organic soils on the Sacramento-San Joaquin Delta are used as sites for buildings. It has 
resulted in the swayback of this building. 


properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 
Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 


stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of 
the excavation walls or banks to sloughing or caving is 
affected by soil texture and depth to the water table. 
Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features, and observed performance 
of.the soils. A high water table, flooding, shrink-swell 
potential, and organic layers can cause the movement 
of footings. Differential subsidence can be a problem on 
organic soils (fig. 11). A high water table, depth to 
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bedrock or to a cemented pan, large stones, slope, and 
flooding affect the ease of excavation and construction. 
Landscaping and grading that require cuts and fills of 
more than 5 or 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a 
high water table, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil}, 
shrink-swell potential, subsidence of organic layers, and 
depth to a high water table affect the traffic-supporting 
capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock or to a cemented pan, the available water 
capacity in the upper 40 inches, and the content of 
salts, sodium, and sulfidic materials affect plant growth. 
Flooding, wetness, slope, stoniness, and the amount of 
sand, clay, or organic matter in the surface layer affect 
trafficability after vegetation is established. 


Sanitary Facilities 


Table 14 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered sjight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 14 also shows the suitability of the soils for 
use as daily cover for landfills. A rating of good 
indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
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properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to 
a cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel, organic layers, or fractured 
bedrock is less than 4 feet below the base of the 
absorption field, if slope is excessive, or if the water 
table is near the surface. There must be unsaturated 
soil material beneath the absorption field to filter the 
effluent effectively. Many local ordinances require that 
this material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 14 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock or to a cemented pan, flooding, large 
stones, and content of organic matter. 

Excessive seepage resulting from rapid permeability 
in the soil or a water table that is high enough to raise 
the level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
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landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
should be considered. 

The ratings in table 14 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite 
investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Glayey soils are sticky or cloddy and are 
difficult to spread; sandy soils and highly organic soils 
are subject to soil blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock, a cemented pan, or the water 
table to permit revegetation. The soil material used as 
final cover for a landfill should be suitable for plants. 
The surface layer generally has the best workability, 
more organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 


Construction Materials 


Table 15 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 


construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help to determine the 
suitability of each layer for use as roadfill. The 
performance of soil after it is stabilized with lime or 
cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-sweil potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-sweil potential, many stones, or slopes of 
more than 25 percent. They are wet, and depth to the 
water table is less than 1 foot. These soils may have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable tor 
commercial use with a minimum of processing. Sand 
and gravel are used in many kinds of construction. 
Specifications for each use vary widely. in table 15, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material for 
specific purposes is not evaluated, nor are factors that 
affect excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil}, 
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the thickness of suitable material, and the content of 
tock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertitizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal water 
table at or near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 16 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered sjight if soil properties and 
site features are generally favorable for the indicated 
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use and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankmenis, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. |In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth 
to a high water table or depth of standing water if the 
soil is subject to ponding; slope; susceptibility to 
flooding; subsidence of organic layers; and potential 
frost action. Excavating and grading and the stability of 
ditchbanks are affected by depth to bedrock or to a 
cemented pan, large stones, slope, and the hazard of 
cutbanks caving. The productivity of the soil after 
drainage is adversely affected by extreme acidity or by 
toxic substances in the root zone, such as salts, 
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sodium, or sulfur. Availability of drainage outlets is not 
cansidered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfail and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock or to a cemented pan. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to control erosion and conserve moisture by 
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intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available 
water capacity, restricted rooting depth, toxic 
substances such as salts or sadium, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of sampies from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 17 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under “Taxonomic Units and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter. “Loam,” for example, is soit that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 


percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural 
terms are defined in the “Glossary.” 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (1). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 
of grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 


176 


Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 18 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay 
in a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
4 bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. Bulk 
density data are used to compute shrink-sweil potential, 
available water capacity, total pore space, and other 
soil properties. The moist bulk density of a soil indicates 
the pore space available for water and roots. A bulk 
density of more than 1.6 can restrict water storage and 
root penetration. Moist bulk density is influenced by 
texture, kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
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drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior, 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water aciually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimnos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerais with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for some soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate or high, 
shrinking and swelling can cause damage to buildings, 
roads, and other structures. Special design is often 
needed. 
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Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change 
of less than 3 percent; moderate, 3 to 6 percent; and 
high, more than 6 percent. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.43. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor Tis an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2, Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
measures to control soil blowing are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. These soils are erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
These soils are moderately erodible. Crops can be 
grown if measures to control soil blowing are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils are slightly 
erodible. Crops can be grown if measures to control soil 
blowing are used. 

6. Noncaicareous loams and silt loams that are 
more than 20 percent clay and noncaicareous clay 
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loams that are less than 35 percent clay. These soils 
are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

8. Soils that are not subject to soil blowing because 
of coarse fragments on the surface or because of 
surface wetness. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 18, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Tables 19 and 20 give estimates of various soil and 
water features. The estimates are used in land use 
planning that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
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surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

If a soil is assigned to two hydrologic groups in table 

_19. the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 19 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of 
occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions or after a 
levee failure; occasional that it occurs, on the average, 
once or less in 2 years; and frequent that it occurs, on 
the average, more than once in 2 years. Duration is 
expressed as very brief if less than 2 days, brief if 2 to 7 
days, and fong if more than 7 days. Probable dates are 
expressed in months. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not 
subject to flooding. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is tess specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

In many areas in the county, the natural frequency of 
flooding has been reduced by the construction of levees 
or upstream dams. This reduction was considered in 
determining the hazard of flooding. No attempt was 
made, however, to rate the reliability of the protection 
provided by levees. Most areas that are protected by 
levees are considered to be subject to rare flooding. 
Because of impeded outlets for surface water or 
increased runoff in urbanized areas, flooding sometimes 
occurs on some soils that are not flooded under natural 
conditions. Only the largest areas of these soils have 
been assigned a hazard of flooding. The small areas 
are difficult to identify and are considered inclusions in 
the map units. The occurrence of flooding in such 
situations can increase in the future unless surface 
drainage systems are properly designed during land 
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leveling, urban development, or other construction 
activities. 

High water table is the highest level of a saturated 
zone in the soil in most years. The estimates are based 
mainly on field observations and on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 19 are the depth to the high 
water table; the kind of water table—that is, perched or 
apparent; and the months of the year that the water 
table commonly is high. A water table that is high for 
less than 1 month is not indicated in table 19. Only 
saturated zones within a depth of about 6 feet are 
indicated. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

In table 20, depth to bedrock is given if bedrock is 
within a depth of 5 feet. The depth is based on many 
soil borings and on observations during soil mapping. 
The rock is either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Cemented pans are cemented or indurated 
subsurface layers within a depth of 5 feet. Such pans 
cause difficulty in excavation. Pans are classified as 
thin or thick. A thin pan is less than 3 inches thick if 
continuously indurated or less than 18 inches thick if 
discontinuous or fractured. Excavations can be made by 
trenching machines, backhoes, or small rippers. A thick 
pan is more than 3 inches thick if continuously 
indurated or more than 18 inches thick if discontinuous 
or fractured. Such a pan is so thick or massive that 
blasting or special equipment is needed in excavation. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either desiccation and shrinkage or 
oxidation of organic material, or both, following 
drainage. Soil blowing and field burning also contribute 
to the overall subsidence of organic soils. Subsidence 
takes place gradually, usually over a period of several 
years. Table 20 shows the estimated initial subsidence, 
which usually is a result of drainage, and total 
subsidence, which usually is a result of oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 
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Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or cancrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors creates a severe 
corrosion environment. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Physical and Chemical Analyses of Selected 
Soils 


Many sails in San Joaquin County were sampled by 
the Soil Survey Laboratory, United States Department 
of Agriculture, Soil Conservation Service, Lincoln, 
Nebraska. The physical and chemical data obtained 
from the samples include particle-size distribution, 
reaction, organic matter content, mineralogy, and 
extractable cations. 

The series names and laboratory identification 
numbers of the soils sampled are Rindge 
($72CA-039-005), Shima (S72CA-039-007), Rindge 
(S72CA-039-008), Kingile (S72CA-039-009), Venice 
(S72CA-039-010), San Joaquin (S78CA-077-000), 
Veritas (S79CA-077-001), Manteca (S79CA-077-002), 
Devries (S79CA-077-003), Stockton (S82CA-077-004), 
Vignolo (S82CA-077-005}, and San Joaquin 
(S83CA-077-042). 

These data were used in classifying and correlating 
the soils and in evaluating their behavior under various 
land uses. The data are available from the Soil Survey 
Laboratory, Lincoln, Nebraska. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (36). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred fram those observations 
or from laboratory measurements. Table 21 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Vertisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Xerert (Xer, meaning 
dry, plus ert, from Vertisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Pelloxererts (Pello, meaning 
low chroma, plus xerert, the suborder of the Vertisols 
that has a xeric moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Pelloxererts. 

FAMILY. Families are established within a subgroup 


on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
soil properties. An example is fine, montmorillonitic, 
thermic Typic Pelloxererts. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
underlying materia! can differ within a series. 


Taxonomic Units and Their 
Morphology 


In this section, each taxonomic unit recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the 
series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
“Soil Survey Manual” (34). Many of the technical terms 
used in the descriptions are defined in “Soil Taxonomy” 
(36). Unless otherwise stated, colors in the descriptions 
are for dry soil. Soil reaction was determined by Hellige- 
Truog indicator solution unless otherwise indicated. 
Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in 
the section “Detailed Soil Map Units.” 


Acampo Series 


The Acampo series consists of moderately well 
drained sails on low fan terraces. These soils are deep 
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to a hardpan. They formed in alluvium derived from 
granitic rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Acampo series are coarse-loamy, mixed, 
thermic Typic Haploxerolls. 

Typical pedon of Acampo sandy loam, 0 to 2 percent 
slopes; 1,400 feet south and 1,850 feet west of the 
northeast corner of sec. 27, T. 3 N., R. 6 E., Lodi South 
quadrangle: 


Ap—0 to 6 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; slightly hard, very friable, nonsticky 
and nonplastic; many very fine roots; common very 
fine interstitial pores; mildly alkaline; abrupt smooth 
boundary. 

A—6 to 19 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; hard, very friable, nonsticky and 
nonplastic; common very fine roots; many very fine 
tubular and interstitial pores; mildly alkaline; clear 
wavy boundary. 

Bw1—19 to 26 inches; pale brown (10YR 6/3) sandy 
loam, brown (10YR 4/3) moist; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
few very fine tubular pores; mildly alkaline; gradual 
wavy boundary. 

Bw2—26 to 37 inches; pale brown (10YR 6/3) sandy 
loam, dark yellowish brown (10YR 4/4) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few very fine 
roots; many very fine tubular pores; mildly alkaline; 
gradual wavy boundary. 

Bq—37 to 47 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
few medium dark gray (10YR 3/1) manganese 
stains; massive; hard, slightly brittle, nonsticky and 
nonplastic; weakly cemented with silica; few very 
fine tubular pores; mildly alkaline; abrupt wavy 
boundary. 

Bkqm1—47 to 49 inches; indurated duripan that has a 
laminar cap 1 to 4 millimeters thick; abrupt wavy 
boundary. 

Bkqm2—49 to 60 inches; variegated yellowish brown 
(10YR 5/4) and brownish yellow (10YR 6/6), 
strongly cemented duripan, dark yellowish brown 
(10YR 4/4) and yellowish brown (10YR 5/6) moist; 
few medium dark gray (10YR 3/1) manganese 
stains; massive; very hard, brittle; slightly 
effervescent; accumulations of lime in remnant 
pores; moderately alkaline. 


Depth to the Bq horizon is 25 to 40 inches. Depth to 
the duripan is 40 to 60 inches. 
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The A horizon has color of 10YR 5/3 or 5/2 or 2.5Y 
5/2. When moist, it has color of 10YR 3/3 or 3/2 or 2.5Y 
3/2. Reaction is slightly acid to mildly alkaline. 

The Bw and Bq horizons have color of 10YR 6/4, 6/3, 
6/2, or 5/4. When moist, they have color of 10YR 4/4, 
4/3, 4/2, or 3/4. Reaction is neutral to moderately 
alkaline. 

The Bkqm horizon has color of 10YR 6/6, 5/6, 5/4, 
7/2, or 8/2 or 2.5Y 7/2 or 8/1. When moist, it has color 
of 10YR 5/6, 4/4, 5/3, or 4/2 or 2.5Y 7/2 or 5/2. 


Alamo Series 


The Alamo series consists of poorly drained soils in 
basins and drainageways on old terraces. These soils 
are moderately deep to a hardpan. They formed in 
alluvium derived from mixed rock sources. Slope ranges 
from 0 to 2 percent. 

Soils of the Alamo series are fine, montmorillonitic, 
thermic Typic Duraquolls. 

Typical pedon of Alamo clay, 0 to 2 percent slopes; 
2,250 feet south and 120 feet west of the northeast 
corner of sec. 21, T.15., R. 9 E., Escalon quadrangle: 


Ap-—0 to 12 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; few fine distinct 
yellowish brown (10YR 5/4) mottles when moist; 
moderate coarse subangular blocky structure; very 
hard, firm, sticky and very plastic; few fine and very 
fine tubular pores; neutral; gradual smooth 
boundary. 

Bk—12 to 33 inches; gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; massive; very hard, firm, sticky 
and very plastic; few fine and very fine tubular 
pores; slightly effervescent; few fine concretions of 
lime; mildly alkaline; abrupt wavy boundary. 

Bkqm—33 to 60 inches; variegated pale brown (10YR 
6/3) and brown (10YR 5/3), indurated duripan, dark 
brown (10YR 4/3) moist; massive; extremely hard; 
thin indurated laminar cap; 75 percent silica 
cemented within the matrix; strongly effervescent; 
accumulations of lime in common fine and medium 
soft masses and in seams; moderately alkaline. 


Depth to the duripan is 20 to 40 inches. Some 
pedons have overburden of sandy loam because of 
land leveling. The overburden has color of 7.5YR 5/2 or 
10YR 5/1. When moist, it has color of 7.5YR 3/2 or 
10YR 3/1, 

The A horizon has color of 10YR 4/1, 4/2, 5/1, or 5/2. 
When moist, it has color of 10YR 3/1 or 3/2 or 2.5Y 3/2. 
Mottles are distinct or prominent. Reaction is neutral or 
mildly alkaline. The Ap horizon is slightly acid or 
neutral. 
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The Bk horizon has color of 10YR 4/1 or 5/1. When 
moist, it has color of 10YR 3/1, 4/1, or 4/2. Reaction is 
neutral to moderately alkaline. 

The Bkqm horizon is strongly cemented or indurated 
and has a thin laminar cap. Accumulations of lime occur 
as soft masses or as seams. 

The Alamo soils in this survey area are outside the 
range of the series because they have segregated lime 
throughout the B horizon. This difference, however, 
does not significantly affect the use or management of 
the soils. 


Alo Series 


The Alo series consists of well drained soils on 
mountains. These soils are moderately deep. They 
formed in material weathered from shale. Slope ranges 
from 8 to 50 percent. 

Soils of the Alo series are fine, montmorilionitic, 
thermic Typic Chromoxererts. 

Typical pedon of Alo clay, in an area of Alo-Vaquero 
complex, 30 to 50 percent slopes; 3,000 feet south and 
2,500 feet west of the northeast corner of sec. 24, T. 4 
S., R. 5 E., Solyo quadrangle: 


A1—0 to 10 inches; brown (10YR 4/3) clay, very dark 
grayish brown (2.5Y 3/2) moist; strong fine and 
medium granular and strong very coarse prismatic 
structure; very hard, firm, very sticky and very 
plastic; common very fine and fine roots; common 
very fine and fine interstitial pores; neutral; gradual 
smooth boundary. 

A2—10 to 16 inches; brown (10YR 4/3) clay, very dark 
grayish brown (2.5Y 3/2) moist; strong coarse 
prismatic structure; very hard, firm, very sticky and 
very plastic; common very fine and fine roots; 
common very fine and coarse tubular and interstitial 
pores; common intersecting slickensides; neutral; 
clear wavy boundary. 

Bk—16 to 34 inches; dark yellowish brown (10YR 4/4) 
clay, dark brown (10YR 3/3) moist; strong coarse 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; few very fine and fine roots; 
common very fine tubular and interstitial pores; 
slightly effervescent; few fine filaments of lime; 
mildly alkaline; clear smooth boundary. 

Cr—34 inches; pale brown (10YR 6/3) and light 
yellowish brown (2.5Y 6/4), highly weathered shale. 


The depth to soft shale is 24 to 40 inches. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3 
or 2.5Y 4/2 or 5/2. When moist, it has color of 10YR 3/2 
or 2.5Y 3/2. The content of gravel is 0 to 5 percent. 
Reaction is neutral or mildly alkaline. 
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The Bk horizon has color of 10YR 4/4, 5/2, 5/3, 5/4, 
6/2, 6/3, or 6/4 or 2.5Y 5/2, 5/4, or 6/4. When moist, it 
has color of 10YR 3/2 or 3/3. It is clay loam, silty clay, 
or clay. The content of gravel is 5 to 10 percent. 
Reaction is neutral to moderately alkaline. 


Amador Series 


The Amador series consists of well drained soils on 
hills. These soils are shallow. They formed in material 
weathered from hard, rhyolitic, tuffaceous sandstone. 
Slope ranges from 2 to 15 percent. 

Soils of the Amador series are loamy, mixed, 
thermic, shallow Typic Xerochrepts. 

Typical pedon of Amador loam, in an area of 
Amador-Lithic Xerorthents complex, 2 to 15 percent 
slopes; 2,000 feet north and 70 feet west of the 
southeast corner of sec. 23, T. 3. N., R. 9 E., Valley 
Springs quadrangle: 


A—0 to 4 inches; light gray (10YR 6/1) loam, dark 
grayish brown (10YR 4/2) moist; weak coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; common very fine tubular and interstitial and 
common fine tubular pores; 5 percent gravel; 
moderately acid; clear smooth boundary. 

Bw1—4 to 11 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; common very fine interstitial and tubular and 
common fine tubular pores; 5 percent gravel; 
slightly acid; clear wavy boundary. 

Bw2—11 to 15 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine interstitial and tubular and 
common fine tubular pores; few thin clay films lining 
pores and bridging mineral grains; 10 percent 
gravel; slightly acid; abrupt wavy boundary. 

R—15 inches; white (10YR 8/1), hard, rhyolitic, 
tuffaceous sandstone, light gray (2.5Y 7/2) moist; 
black (N 2/0) iron and manganese stains on 
horizontal and vertical fractures. 


The depth to hard sandstone is 10 to 20 inches. The 
content of gravel ranges from 0 to 15 percent in the 
solum. Reaction is strongly acid to slightly acid. 

The A horizon has color of 10YR 6/1, 6/2, or 7/2. 
When moist, it has color of 10YR 3/3 or 4/2. 

The Bw horizon has color of 10YR 6/2 or 6/3. When 
moist, it has color of 10YR 4/2 or 5/2. 
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The Amador soils in this survey area are a taxadjunct 
to the series and classify as loamy, mixed, thermic 
Lithic Xerorthents. They are underlain by hard, rhyolitic, 
tuffaceous sandstone and have slightly higher reaction 
values in the subsoil than is defined as the range for 
the series. These differences, however, do not 
significantly affect the use or management of the soils. 


Arburua Series 


The Arburua series consists of well drained soils on 
mountains. These soils are moderately deep. They 
formed in material weathered from calcareous shale. 
Slope ranges from 30 to 75 percent. 

Soils of the Arburua series are fine-loamy, mixed 
(calcareous), thermic Typic Xerorthents. 

Typical pedon of Arburua clay loam, in an area of 
Wisflat-Arburua-San Timoteo complex, 30 to 50 percent 
slopes; 2,400 feet south and 2,575 feet west of the 
northeast corner of sec. 24, T. 4S., R. 5 E., Solyo 
quadrangle: 


A—O to 6 inches; grayish brown (2.5Y 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; weak very 
coarse subangular blocky structure; slightly hard, 
very friable, sticky and plastic; many very fine, fine, 
and medium roots; common very fine, fine, and 
medium tubular and interstitial pores; strongly 
effervescent; common fine seams of lime; 
moderately alkaline; clear wavy boundary. 

Bk1—6 to 19 inches; light brownish gray (2.5Y 6/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
soft, very friable, sticky and plastic; common very 
fine and fine roots; many very fine, fine, and 
medium tubular and interstitial pores; strongly 
effervescent; common fine seams of lime; 
moderately alkaline; abrupt irregular boundary. 

Bk2—~19 to 31 inches; light brownish gray (2.5Y 6/2) 
clay loam, light olive brown (2.5Y 5/4) moist; 
massive; soft, very friable, sticky and plastic; few 
very fine and fine roots; common medium interstitial 
pores; strongly effervescent; common fine seams of 
lime; moderately alkaline; abrupt irregular boundary. 

Cr—31 to 37 inches; weathered, light olive brown (2.5Y 
5/4) shale that has seams of lime and gypsum. 

R—37 inches; light olive brown (2.5Y 5/4), calcareous 
shale. 


The depth to soft shale is dominantly 30 to 40 
inches, but it ranges from 20 to 40 inches. The soft 
bedrock is underlain by hard sandstone or shale. The 
content of gravel is 0 to 15 percent in the solum. 

The A horizon has color of 10YR 4/2, 5/2, 5/3, or 5/4 
or 2.5Y 5/2. When moist, it has color of 10YR 4/2 or 
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2.5Y 4/2 or 4/4. Reaction is mildly alkaline or 
moderately alkaline. 

The Bk horizon has color of 10YR 5/2, 6/2, 6/3, or 
7/2 or 2.5Y 6/2. When moist, it has color of 10YR 4/2, 
5/2, or 5/3 or 2.5Y 4/2, 5/4, or 6/2. It is loam or clay 
loam. 


Archerdale Series 


The Archerdale series consists of well drained soils 
on low fan terraces and alluvial fans. These soils are 
very deep. They formed in alluvium derived from mixed 
rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Archerdale series are fine, mixed, 
thermic Pachic Haploxerolls. 

Typical pedon of Archerdale clay loam, 0 to 2 percent 
slopes; 800 feet south and 1,850 feet west of the 
northeast corner of sec, 16, T. 2.N., R. 8 E., Linden 
quadrangle: 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; common very fine, 
fine, and medium and few coarse roots; few very 
fine interstitial and tubular pores; neutral; clear 
smooth boundary. 

A—8 to 15 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure; hard, friable, 
sticky and plastic; common very fine, fine, medium, 
and coarse roots; few very fine interstitial and 
tubular pores; few pressure faces; neutral; gradual 
smooth boundary. 

AB—15 to 24 inches; brown (10YR 5/3) clay, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; very hard, friable, 
sticky and plastic; common very fine, fine, and 
medium roots; common very fine interstitial and 
tubular pores; few pressure faces; neutral; gradual 
smooth boundary. 

Bw1i—24 to 35 inches; brown (10YR 5/3) clay, 
variegated dark brown (10YR 3/3) and brown 
(7.5YR 4/4) moist; moderate coarse subangular 
blocky structure; very hard, friable, sticky and 
plastic; few very fine roots; few very fine tubular 
pores; few pressure faces; neutral; diffuse smooth 
boundary. 

Bw2—35 to 60 inches; brown (10YR 5/3) clay, 
variegated dark brown (7.5YR 4/4 and 4/2) moist; 
moderate coarse subangular blocky structure; very 
hard, friable, sticky and plastic; few very fine and 
medium roots; few very fine tubular pores; many 
pressure faces; neutral. 
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The 10- to 40-inch control section has 35 to 45 
percent clay. 

The A horizon has color of 7.5YR 5/2 or 10YR 4/2, 
4/3, 5/1, 5/2, or 5/3. When moist, it has color of 7.5YR 
3/2 or 10YR 3/1, 3/2, or 3/3. Areas adjacent to streams 
or sloughs have overwash of stratified very fine sandy 
loam 12 to 20 inches thick. The content of gravel in the 
overwash is 0 to 5 percent. The overwash has color of 
1OYR 6/2 or 6/3. When moist, it has color of 10YR 4/2 
or 4/3. It is slightly acid or neutral. 

The Bw horizon has color of 7.5YR 5/4 or 6/4 or 
1OYR 5/2, 5/3, 5/4, 6/2, 6/3, or 6/4. When moist, it has 
color of 7.5YR 3/4 or 4/4 or 10YR 3/2, 3/3, 3/4, 4/2, 4/3, 
or 4/4. It is clay loam, silty clay loam, or clay. 


Arents 


Arents consist of somewhat poorly drained soils in 
areas on low alluvial fans or terraces where ripping, 
cutting, or filling has altered the landscape. These soils 
are moderately deep or deep to a hardpan or are very 
deep. They formed in alluvium derived fram mixed rock 
sources. Slope ranges from 0 to 2 percent. 

Reference pedon of Arents, saline-sodic, 0 to 2 
percent slopes; 2,075 feet south and 2,000 feet east of 
the northwest corner of sec. 12,T.2S.,R.6E., 
Lathrop quadrangle: 


A—0 to 10 inches; grayish brown (10YR 5/2) and brown 
(10YR 5/3) sandy loam and loam, dark grayish 
brown (10YR 4/2) and dark brown (10YR 4/3) moist; 
massive; hard or very hard, firm, slightly sticky and 
slightly plastic; many very fine roots; common very 
fine and fine interstitial pores; 2 percent hardpan 
fragments; saline-sodic; slightly effervescent to 
violently effervescent; mildly alkaline to strongly 
alkaline; clear smooth boundary. 

B/C—10 to 40 inches; light brownish gray (10YR 6/2 
and 2.5Y 6/2), pale brown (10YR 6/3), and 
yellowish brown (10YR 5/4 and 5/6), mottled loam 
and clay loam, grayish brown (10YR 5/2 and 2.5Y¥ 
5/2), brown (10YR 5/3), dark brown (10YR 4/3), 
dark grayish brown (10YR 4/2 and 2.5Y 4/2), and 
olive brown (2.5Y 4/4) moist; massive; hard or very 
hard, firm, sticky and plastic; common very fine 
roots; common very fine and fine pores: saline- 
sodic; 10 percent hardpan fragments; slightly 
effervescent to violently effervescent; mildly alkaline 
to strongly alkaline; diffuse broken boundary. 

Ckq—40 to 50 inches; light gray (2.5Y 7/2) and light 
brownish gray (2.5Y 6/2), weakly cemented to 
strongly cemented hardpan that has been disrupted 
by ripping, grayish brown (2.5Y 5/2) moist; massive; 
brittle; violently effervescent; mildly alkaline to 
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strongly alkaline; clear broken boundary. 

C—50 to 60 inches; mottled light brownish gray (10YR 
6/2 and 2.5Y 6/2) and grayish brown (10YR 5/2 and 
2.5Y 5/2), stratified loamy sand and sandy loam, 
dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard or hard, firm or friable, slightly sticky 
and slightly plastic; common very fine pores: slightly 
effervescent to strongly effervescent; mildly alkaline 
to strongly alkaline. 


Texture and color are highly varied. Fragments of an 
argillic horizon and a duripan are throughout most 
pedons in areas where deep ripping has occurred. 
These fragments are not arranged in any discernible 
order. Fill material is 12 to 36 inches thick in areas 
where land leveling has filled historic low spots. The 
percentage of exchangeable sodium is 15 to 50, and 
electrical conductivity is 4 to 16 millimhos per 
centimeter. 


Bellota Series 


The Bellota series consists of moderately well 
drained soils on hills. These soils are moderately deep 
to a hardpan. They formed in material weathered from 
basic andesitic, tuffaceous sandstone overlain by 
alluvium derived from mixed rock sources. Slope ranges 
from 2 to 15 percent. 

Soils of the Bellota series are fine-loamy, mixed, 
thermic Abruptic Durixeralfs. 

Typical pedon of Bellota sandy loam, in an area of 
Keyes-Bellota complex, 2 to 15 percent slopes; 1,200 
feet south and 20 feet west of the northeast corner of 
sec. 30, T. 3 N., A. 9 E., Linden quadrangle: 


A1i—O to 3 inches; light brownish gray (10YR 6/2) 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; common medium distinct strong brown 
(7.5YR 5/6) root stains, brown (7.5YR 4/4) moist; 
weak very coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and nonplastic; 
many very fine roots; many very fine tubular and 
common very fine interstitial pores; 10 percent 
rounded pebbles; slightly acid; clear smooth 
boundary. 

A2—3 to 9 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist: 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; many very 
fine interstitial and tubular and few fine tubular 
pores; 10 percent rounded pebbles; slightly acid; 
gradual smooth boundary. 

Bt1—9 to 17 inches; brown (7.5YR 5/2) gravelly sandy 
clay loam, dark brown (7.5YR 3/2) moist; weak 
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coarse subangular blocky structure; hard, friable, 
sticky and slightly plastic; common very fine roots; 
many very fine interstitial and tubular, common fine 
tubular, and few medium tubular pores; common 
thin clay films bridging mineral grains; 15 percent 
rounded pebbles; slightly acid; clear wavy 
boundary. 

Bt2—17 to 23 inches; brown (7.5YR 5/2) and dark 
brown (7.5YR 4/2) cobbly sandy clay loam, dark 
brown (7.5YR 3/2) moist; moderate coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; many very fine tubular 
and interstitial and few fine tubular pores; common 
moderately thick clay films bridging mineral grains 
and few thin clay films lining pores; 10 percent 
rounded pebbles and 15 percent cobbles; slightly 
acid; abrupt wavy boundary. 

2Bt3—23 to 31 inches; dark grayish brown (10YR 4/2) 
clay, dark grayish brown (10YR 4/2) moist; 
moderate very coarse angular blocky structure; 
extremely hard, very firm, sticky and plastic: few 
very fine tubular pores; continuous moderately thick 
clay films bridging mineral grains; common 
slickensides; 5 percent rounded pebbles; neutral: 
clear wavy boundary. 

2Bt4—31 to 35 inches; brown (7.5YR 5/2) clay, dark 
brown (7.5YR 4/2) moist; moderate coarse angular 
blocky structure; extremely hard, very firm, sticky 
and plastic; few very fine tubular pores; many 
moderately thick clay films bridging mineral grains; 
intersecting slickensides that form sphenoids ‘4 inch 
to 2 inches wide and 2 to 3 inches long; neutral; 
abrupt wavy boundary. 

2Bqm—35 to 37 inches; light gray (2.5Y 7/2) duripan, 
light gray (2.5Y 7/2) and light brownish gray (2.5Y 
6/2) moist; pink (7.5YR 7/4) opal coatings bridging 
mineral grains and laminar bands lining fractures, 
brown (7.5YR 4/4) and reddish yellow (7.5YR 6/6) 
moist; few medium manganese stains, black (10YR 
2/1) dry and moist; neutral; clear wavy boundary. 

2Cr—37 inches; pale brown (10YR 6/3), weakly 
consolidated, basic andesitic, tuffaceous sandstone, 
brown (10YR 4/3) moist; neutral. 


Depth to the duripan is 20 to 40 inches. The duripan 
is underlain by soft sandstone. 

The A horizon has color of 10YR 4/2, 5/2, 5/3, 6/2, or 
6/4. When moist, it has color of 7.5YR 3/2 or 10YR 3/2, 
3/3, or 3/4. It is sandy loam or loam. The content of 
gravel is 0 to 15 percent. Reaction is moderately acid or 
slightly acid. 

The Bt horizon has color of 7.5YR 4/2, 5/2, or 5/4 or 
1OYR 5/2, 5/3, or 6/4. When moist, it has cofor of 7.5YR 
3/2 or 3/4 or 10YR 3/3. It is cobbly sandy clay loam, 
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gravelly clay loam, or gravelly sandy clay loam. The 
content of clay is 20 to 30 percent. The content of 
gravel is 15 to 25 percent. The content of cobbles is 5 
to 15 percent. Reaction is moderately acid or slightly 
acid. 

The 2Bt horizon has color of 7.5YR 4/2 or 5/2 or 
10YR 4/2 or 5/3. When moist, it has color of 7.5YR 3/2 
or 4/2 or 10YR 3/3, 4/2, or 4/3. The content of clay is 
40 to 60 percent. The content of gravel is 0 to 5 
percent. Reaction is slightly acid or neutral. 

The 2Bqm horizon has color of 10YR 5/3, 6/3, 7/4, 
7/6, or 8/1 or 2.5Y 7/2. When moist, it has color of 
10YR 4/3, 4/4, 5/4, 6/3, or 7/2 or 2.5Y 6/2 or 7/2. It is 
weakly to strongly cemented with indurated opal 
coatings and laminar bands. The 2Cr horizon has the 
same colors as the 2Bqm horizon. 


Bisgani Series 


The Bisgani series consists of poorly drained soils on 
low alluvial fans. These soils are artificially drained. 
They are very deep. They formed in alluvium derived 
from granitic rock sources. Slope ranges from 0 to 2 
percent. 

Soils of the Bisgani series are sandy, mixed, thermic 
Typic Haplaquolis. 

Typical pedon of Bisgani loamy coarse sand, partially 
drained, 0 to 2 percent slopes; 2,000 feet north and 250 
feet west of the southeast corner of sec. 12, T.2S., R. 
6 E., Lathrop quadrangle: 


Ap—0 to 11 inches; gray (10YR 5/1) loamy coarse 
sand, very dark gray (10YR 3/1) moist; weak fine 
granular structure; loose, nonsticky and nonplastic; 
few fine and common very fine and medium roots; 
many very fine interstitial and few very fine tubular 
pores; moderately alkaline; clear wavy boundary. 

C1—11 to 20 inches; light gray (10YR 6/1) loamy 
coarse sand, dark gray (5Y 4/1) moist; common fine 
distinct olive brown (2.5Y 4/4) mottles when moist; 
massive; loose, nonsticky and nonplastic; few very 
fine roots; many very fine interstitial pores; 
moderately alkaline; clear smooth boundary. 

C2—20 to 40 inches; light brownish gray (10YR 6/2) 
loamy coarse sand, dark gray (5Y 4/1) moist; 
common fine distinct dark grayish brown (2.5Y 4/2) 
mottles when moist; massive; loose, nonsticky and 
nonplastic; many very fine interstitial pores; 
moderately alkaline; gradual wavy boundary. 

C3—40 to 60 inches; light brownish gray (10YR 6/2) 
loamy coarse sand, olive gray (5Y 4/2) moist; 
common fine distinct light yellowish brown (2.5Y 
6/4) mottles, olive brown (2.5Y 4/4) moist; massive; 
loose, nonsticky and nonplastic; many very fine 
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interstitial pores; slightly effervescent, disseminated 
lime; moderately alkaline. 


The content of clay in the 10- to 40-inch control 
section averages less than 5 percent but ranges from 2 
to 10 percent. The content of gravel is 0 to 5 percent. 
Reaction is mildly alkaline or moderately alkaline 
throughout the profile. 

The A horizon has color of 10YR 4/1, 4/2, 5/1, or 5/2 
or 2.5Y 4/2 or 5/2. When moist, it has color of 10YR 
2/1, 3/1, 3/2, or 3/3 or 2.5Y 3/2. 

The C horizon has color of N 7/0; 10YR 6/1, 6/2, 6/3, 
7/1, 7/2, or 7/3; or 2.5Y 6/2, 7/1, or 7/2. When moist, it 
has color of 10YR 4/2, 4/3, 5/3, or 5/4; 2.5Y 4/2, 5/2, 
5/4, or 6/2; or 5Y 4/1 or 4/2. It is loamy sand, loamy 
coarse sand, or coarse sand. 


Boggiano Series 


The Boggiano series consists of moderately well 
drained soils on low fan terraces and alluvial fans. 
These soils are deep to a hardpan. They formed in 
alluvium derived from mixed rock sources. Slope ranges 
from 0 to 2 percent. 

Soils of the Boggiano series are fine-silty, mixed, 
thermic Calcic Pachic Haptoxerolls. 

Typical pedon of Boggiano clay loam, 0 to 2 percent 
slopes; 1,700 feet north and 2,000 feet west of the 
southeast corner of sec. 19, T.2.N., R. 8 E., Waterloo 
quadrangle: 


Ap—O to 6 inches; dark brown (10YR 4/3) clay loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; common very fine interstitial and 
tubular pores; neutral; clear smooth boundary. 

A—6 to 14 inches; dark brown (10YR 4/3) clay loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; 
common very fine, fine, medium, and coarse roots; 
common very fine tubular and interstitial pores; 
neutral; clear smooth boundary. 

AB—14 to 23 inches; dark brown (10YR 4/3) clay loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; few 
very fine and fine roots; common very fine tubular 
pores; mildly alkaline; clear smooth boundary. 

Bk1—23 to 39 inches; brown (7.5YR 5/4) clay loam, 
dark brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; few very fine and fine 
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roots; common very fine tubular and interstitial 
pores; few pressure faces; slightly effervescent, 
segregated seams of lime; mildly alkaline; gradual 
smooth boundary. 

Bk2—39 to 48 inches; light yellowish brown (10YR 6/4) 
clay loam, dark brown (7.5YR 4/4) moist; moderate 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few fine and 
medium roots; few very fine tubular pores; slightly 
effervescent; segregated seams of lime; mildly 
alkaline; abrupt wavy boundary. 

Bkqm—48 to 60 inches; light yellowish brown (10YR 
6/4), strongly cemented duripan, dark brown (7.5YR 
4/4) moist; massive; brittle; indurated laminar cap 1 
to 2 millimeters thick; slightly effervescent, 
segregated seams of lime. 


Depth to the duripan is 40 to 60 inches. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3 
or 7.5YR 5/2. When moist, it has color of 10YR 3/2 or 
3/3 or 7.5YR 3/2. 

The Bk horizon has color of 10YR 6/3, 6/4, 5/3, 5/4, 
or 4/3 or 7.5YR 6/4 or 5/4. When moist, it has color of 
10YR 4/3, 4/4, 3/3, or 3/4 or 7.5YR 4/4. It has 
segregated seams or soft masses of lime. It is loam, silt 
loam, or clay loam. The content of clay is 20 to 30 
percent. 

The Bkqm horizon has color of 10YR 7/4, 6/4, or 5/4 
or 7.5YR 6/6 or 5/4, When moist, it has color of 10YR 
4/4 or 5/4 or 7.5YR 4/4. 


Bruella Series 


The Bruella series consists of well drained or 
moderately well drained soils on low terraces. These 
soils are very deep. They formed in alluvium derived 
from granitic rock sources. Slope ranges from 0 to 2 
percent. 

Soils of the Bruella series are fine-loamy, mixed, 
thermic Ultic Palexeralfs. 

Typical pedon of Bruella sandy loam, 0 to 2 percent 
slopes; 20 feet north and 800 feet west of the southeast 
corner of sec. 11, T. 4.N., R. 7 E., Lockeford 
quadrangle: 


Ap—0 to 11 inches; brown (10YR 5/3) sandy loam, dark 
brown (7.5YR 3/2) moist; moderate medium angular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; common very fine and fine and few 
medium roots; many very fine interstitial and tubular 
pores; moderately acid; clear wavy boundary. 

BA—11 to 18 inches; brown (7.5YR 5/4) sandy loam, 
dark brown (7.5YR 3/4) moist; moderate medium 
angular blocky structure; very hard, friable, slightly 
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sticky and slightly plastic; few very fine, fine, and 
medium and common coarse roots; many very fine 
and common fine interstitial and tubular pores; 
slightly acid; clear wavy boundary. 

Btl—18 to 24 inches; brown (7.5YR 5/4) sandy clay 
loam, dark brown (7.5YR 3/4) moist; moderate 
medium and coarse angular blocky structure; very 
hard, friable, sticky and plastic; few very fine and 
fine and common medium roots; many very fine and 
common fine interstitial and tubular pores; common 
thin clay films on faces of peds and lining pores; 
slightly acid; clear wavy boundary. 

Bt2—24 to 31 inches; brown (7.5YR 5/4) sandy clay 
loam, reddish brown (5YR 4/4) moist; moderate 
medium angular blocky structure; very hard, friable, 
sticky and plastic; few very fine, fine, medium, and 
coarse roots; many very fine interstitial and many 
very fine and common fine tubular pores; common 
thin clay films on faces of peds and lining pores; 
slightly acid; gradual wavy boundary. 

Bt3—31 to 47 inches; brown (7.5YR 5/4) sandy clay 
loam, reddish brown (5YR 4/4) moist; moderate 
medium prismatic structure parting to weak medium 
and coarse subangular blocky; very hard, firm, 
sticky and plastic; few very fine and fine and 
common coarse roots; few very fine interstitial and 
common very fine and few fine tubular pores; 
common thin clay films bridging mineral grains; 
many moderately thick clay films on faces of peds 
and lining pores; many black (10YR 2/1) iron and 
manganese stains on faces of peds and fractures; 
neutral; gradual wavy boundary. 

Bt4—47 to 63 inches; brown (7.5YR 5/4) sandy clay 
loam, reddish brown (5YR 4/4) and yellowish red 
(5YR 4/6) moist; moderate medium prismatic 
structure; very hard, firm, sticky and plastic; 
common very fine, fine, and medium roots; many 
very fine and common fine interstitial and tubular 
pores; many moderately thick clay films bridging 
mineral grains, on faces of peds, and lining pores; 
few iron and manganese concretions; common fine 
and medium iron and manganese stains on faces of 
peds and fractures; neutral; clear wavy boundary. 

BtS—63 to 67 inches; strong brown (7.5YR 5/6) and 
light brown (7.5YR 6/4) sandy clay loam, reddish 
brown (5YR 4/4) moist; massive; very hard, firm, 
sticky and plastic; few fine and medium roots: 
common very fine interstitial and many very fine and 
few fine tubular pores; few moderately thick clay 
films lining pores and common thin clay films 
bridging mineral grains; neutral. 


The A horizon has color of 7.5YR 5/2, 5/4, 5/6, or 6/4 
or 10YR 5/3, 5/4, or 6/3. When moist, it has color of 
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SYR 3/4 or 4/4; 7.5YR 3/2, 3/4, or 4/4; or 10YR 3/3, 3/4, 
or 4/4. Reaction is slightly acid or neutral, 

The Bt horizon has color of 5YR 4/6 or 5/6 or 7.5YR 
4/4, 4/6, 5/4, 5/6, or 6/4. When moist, it has color of 
SYR 3/4, 4/4, 4/6, or 5/6 or 7.5YR 3/4, 4/4, 4/6, or 5/4. 
It is sandy loam or sandy clay loam in the upper part 
and sandy clay loam or clay loam in the lower part. It is 
slightly acid or neutral. 

Some pedons have a Btq horizon below a depth of 
40 inches. This horizon is weakly cemented soil 
material that slakes in water after prolonged periods of 
wetness. It has the same colors and reaction as the Bt 
horizon. It crushes to sandy clay loam or sandy clay. 

Some pedons have a hard substratum at a depth of 
40 to 60 inches. 


Calla Series 


The Calla series consists of well drained soils on 
uplifted, dissected terraces. These soils are very deep. 
They formed in aliuvium derived from mixed rock 
sources. Slope ranges from 2 to 50 percent. 

Soils of the Calla series are fine-loamy, mixed, 
thermic Calcixerollic Xerochrepts. 

Typical pedon of Calla clay loam, in an area of Calla- 
Pleito complex, 8 to 30 percent slopes; 1,150 feet north 
and 2,200 feet east of the southwest corner of sec. 29, 
T.3S.,R.5E., Tracy quadrangle: 


A—0 to 5 inches; light brownish gray (2.5Y 6/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; many very fine 
roots; few very fine tubular pores; strongly 
effervescent; disseminated lime and common fine 
irregular soft masses of lime; moderately alkaline; 
clear smooth boundary. 

Bki—5 to 11 inches; light brownish gray (10YR 6/2) 
clay loam, dark grayish brown (10YR 5/2) moist; 
moderate medium subangular blocky structure; very 
hard, firm, very sticky and very plastic; common 
very fine roots; few very fine tubular pores; violently 
effervescent; disseminated lime and common fine 
irregular soft masses of lime; moderately alkaline; 
abrupt wavy boundary. 

Bk2—11 to 19 inches; light brownish gray (10YR 6/2) 
and grayish brown (10YR 5/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; moderate medium 
subangular blocky structure; hard, friable, very 
sticky and very plastic; few very fine roots; few very 
fine tubular pores; violently effervescent; 
disseminated lime and many medium irregular soft 
masses of lime; moderately alkaline; abrupt wavy 
boundary. 
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Bk3—19 to 29 inches; light gray (2.5Y 7/2) and light 
brownish gray (2.5Y 6/2) clay loam, grayish brown 
(2.5Y 5/2) and dark grayish brown (2.5Y 4/2) moist; 
moderate medium subangular blocky structure; 
hard, very friable, very sticky and very plastic; 
violently effervescent; disseminated lime and many 
medium seams and irregular soft masses of lime; 
moderately alkaline; abrupt wavy boundary. 

Bk4—29 to 37 inches; white (2.5Y 8/2) and light gray 
(2.5Y 7/2) clay loam, grayish brown (2.5Y 5/2) 
moist; moderate medium subangular blocky 
structure; hard, very friable, sticky and plastic; 
violently effervescent; disseminated lime and 
common fine irregular soft masses of lime; 
moderately alkaline; clear wavy boundary. 

Bk5—37 to 52 inches; light gray (2.5Y 7/2) clay loam, 
light brownish gray (2.5Y 6/2) and grayish brown 
(2.5Y 5/2) moist; moderate medium subangular 
blocky structure; hard, very friable, sticky and 
plastic; violently effervescent; disseminated lime 
and common fine irregular soft masses of lime; 
moderately alkaline; clear wavy boundary. 

Bk6—52 to 60 inches; light gray (10YR 7/2) clay loam, 
brown (10YR 5/3) moist; moderate medium 
subangular blocky structure; hard, very friable, 
sticky and plastic; violently effervescent; 
disseminated lime and common fine irregular soft 
masses of lime; moderately alkaline. 


The content of gravel is 0 to 10 percent. Few to 
many fine or medium soft masses or filaments of lime 
are at a depth of 5 to 20 inches. Reaction is mildly 
alkaline or moderately alkaline. 

The A horizon has color of 10YR 6/1, 6/2, or 6/3 or 
2.5Y 5/2 or 6/2. When moist, it has color of 10YR 4/2 or 
4/3 or 2.5Y 4/2 or 5/2. 

The Bk horizon has color of 10YR 5/2, 5/3, 6/2, 6/3, 
6/4, 7/2, 7/3, or 8/2 or 2.5Y 6/2. When moist, it has 
color of 10YR 4/2, 4/3, 5/2, 5/3, or 5/4 or 2.5Y 4/2, 5/2, 
or 6/2. The calcium carbonate equivalent is 15 to 25 
percent. 


Capay Series 


The Capay series consists of moderately well drained 
soils on alluvial fans and in interfan basins. In some 
areas these soils are irrigated. They are very deep. 
They formed in alluvium derived from mixed rock 
sources. Slope ranges from 0 to 5 percent. 

Soils of the Capay series are fine, montmorillonitic, 
thermic Typic Chromoxererts. 

Typical pedon of Capay clay, 0 to 2 percent slopes: 
2,450 feet south and 400 feet west of the northeast 
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corner of sec. 9, T.2.S., R. 4 E., Clifton Court Forebay 
quadrangle: 


Ap—0 to 7 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2} moist; strong coarse 
prismatic structure parting to moderate medium 
angular blocky; very hard, firm, sticky and very 
plastic; many very fine and common medium roots; 
common very fine tubular pores; neutral; abrupt 
smooth boundary. 

A—7 to 20 inches; dark grayish brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) moist; strong 
coarse prismatic structure; very hard, firm, sticky 
and very plastic; many very fine and fine and few 
medium roots; common very fine and fine tubular 
pores; intersecting slickensides; mildly alkaline; 
clear wavy boundary. 

Bk1—20 to 34 inches; grayish brown (10YR 5/2) and 
dark grayish brown (10YR 4/2) clay, very dark 
grayish brown (10YR 3/2) and dark grayish brown 
(10YR 4/2) moist; moderate coarse prismatic 
structure parting to moderate medium subangular 
blocky; hard, friable, sticky and plastic; few very fine 
roots; few very fine and fine tubular pores; common 
slickensides; violently effervescent; seams of lime; 
moderately alkaline; clear smooth boundary. 

Bk2—34 to 40 inches; dark brown (10YR 4/3) and pale 
brown (10YR 6/3) clay, olive brown (2.5Y 4/4) and 
light olive brown (2.5Y 5/4) moist; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; few very fine and fine 
tubular pores; common slickensides; violently 
effervescent; seams of lime; moderately alkaline; 
clear smooth boundary. 

Bk3—40 to 60 inches; pale brown (10YR 6/3) clay, dark 
yellowish brown (10YR 4/4) moist; massive; hard, 
friable, sticky and plastic; strongly effervescent; 
seams of lime; moderately alkaline. 


Disseminated or segregated lime is at a depth of 20 
or more inches. in some pedons, the percentage of 
exchangeable sodium is 15 to 25 and electrical 
conductivity is 4 to 8 millimhos per centimeter below a 
depth of 20 inches. Reaction is neutral to moderately 
alkaline. 

The A horizon has color of 7.5YR 4/2; 10YR 4/2, 4/3, 
5/2, or 5/3; or 2.5Y 4/2 or 5/2. When moist, it has color 
of 7.5YR 3/2; 10YR 3/2, 3/3, 4/2, or 4/3; or 2.5Y 3/2 or 
Ale. 

The Bk horizon has color of 10YR 4/2, 4/3, 5/2, 5/3, 
5/4, 6/3, 6/4, or 7/2 or 2.5Y 4/4 or 5/4. When moist, it 
has color of 10YR 3/2, 3/3, 4/2, 4/3, 4/4, or 6/3 or 2.5Y 
4/2 or 4/4. It is clay, silty clay, silty clay loam, or clay 
loam. 
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Capay clay loam, 0 to 2 percent slopes, is outside 
the range of the series because it has fine strata of silty 
clay loam and clay loam below a depth of 20 inches. 
This difference, however, does not significantly affect 
the use or management of the soil. 


Carbona Series 


The Carbona series consists of well drained soils on 
uplifted, dissected terraces. These soils are deep or 
very deep. They formed in alluvium derived from mixed 
rock sources. Slope ranges from 2 to 50 percent. 

Soils of the Carbona series are fine, montmorillonitic, 
thermic Vertic Haploxerolls. 

Typical pedon of Carbona clay loam, 2 to 8 percent 
slopes; 1,100 feet north and 300 feet west of the 
southeast corner of sec. 28, 7.3 S., R.5 E., Tracy 
quadrangle: 


Ap—6O to 6 inches; dark gray (10YR 4/1) clay loam, very 
dark gray (10YR 3/1) moist; moderate medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; common very fine roots; many very fine 
tubular and interstitial pores; 6 percent gravel; 
moderately alkaline; abrupt wavy boundary. 

A1—6 to 17 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
weak coarse subangular blocky structure; very hard, 
firm, sticky and plastic; common very fine roots; 
many very fine tubular and interstitial pores; 6 
percent gravel; moderately alkaline; gradual wavy 
boundary. 

A2—17 to 25 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate medium angular blocky structure; very 
hard, firm, sticky and plastic; common very fine 
roots; common very fine tubular and interstitial 
pores; 6 percent gravel; moderately alkaline; clear 
wavy boundary. 

Bk1—25 to 36 inches; pale brown (10YR 6/3) clay 
loam, brown (10YR 5/3) moist; weak coarse angular 
blocky structure; hard, firm, sticky and plastic; 
common very fine roots; many very fine tubular and 
interstitial pores; few krotovinas 50 to 100 
millimeters in diameter; violently effervescent; 
common fine soft masses of lime; 6 percent gravel; 
moderately alkaline; gradual wavy boundary. 

Bk2—36 to 50 inches; light yellowish brown (10YR 6/4) 
clay loam, yellowish brown (10YR 5/4) moist; weak 
coarse angular blocky structure; hard, firm, sticky 
and plastic; common very fine roots; many very fine 
tubular and interstitial pores; few krotovinas 50 to 
100 millimeters in diameter; violently effervescent; 
common fine soft masses of lime; 6 percent gravel; 
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moderately alkaline; clear wavy boundary. 

Bk3—50 to 62 inches; light yellowish brown (10YR 6/4) 
clay loam, yellowish brown (10YR 5/4) moist; weak 
medium angular blocky structure; hard, firm, sticky 
and plastic; few very fine roots; common very fine 
tubular and interstitial pores; few thin clay films 
bridging mineral grains; violently effervescent; 
common fine soft masses of iime; 3 percent gravel; 
moderately alkaline. 


Soft sandstone is at a depth of 40 to 60 inches in 
some pedons. The content of gravel is 0 to 15 percent. 
The A horizon has color of 7.5YR 5/2 or 10YR 4/1, 
4/2, 5/1, 5/2, or 5/3. When moist, it has color of 7.5YR 

3/2 or 10YR 3/1, 3/2, or 3/3. It is clay loam or clay. 
Reaction is mildly alkaline or moderately alkaline. 

The Bk horizon has color of 10YR 6/3, 6/4, or 7/4. 
When moist, it has color of 10YR 5/3 or 5/4. It is clay 
loam or clay. 


Chuloak Series 


The Chuloak series consists of moderately well 
drained soils on low alluvial fans. These soils are very 
deep. They formed in alluvium derived from granitic 
rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Chuloak series are fine-loamy, mixed, 
thermic Typic Argixerolls. 

Typical pedon of Chuloak coarse sandy loam, 0 to 2 
percent slopes; 2,450 feet north and 500 feet west of 
the southeast corner of sec. 14, T.2S.,R.8E., Avena 
quadrangle: 


Ap—O to 11 inches; grayish brown (10YR 5/2) coarse 
sandy loam, very dark gray (10YR 3/1) moist; weak 
medium subangular blocky structure; hard, very 
friable, slightly sticky and slightly plastic; common 
very fine, fine, and medium roots; common very fine 
interstitial and tubular pores; 2 percent gravel; 
moderately acid: clear smooth boundary. 

A~—11 to 19 inches; grayish brown (10YR 5/2) coarse 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; 
common very fine and fine roots; common very fine 
interstitial and tubular pores; slightly acid; clear 
wavy boundary. 

Bt—19 to 44 inches; brown (10YR 5/3) sandy clay 
loam, dark brown (10YR 4/3) moist; moderate 
coarse subangular blocky structure; very hard, firm, 
sticky and plastic; few very fine and fine roots; few 
very fine interstitial pores; few thin clay films on 
faces of peds and bridging sand grains; slightly 
acid; clear wavy boundary. 
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C1—44 to 55 inches; pale brown (10YR 6/3) fine sandy 
toam, dark brown (10YR 4/3) moist; common 
medium distinct brown (7.5YR 5/4) mottles, dark 
brown (7.5YR 4/4) moist; massive; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
very fine roots; many very fine interstitial pores; 
neutral; clear wavy boundary. 

C2—55 to 64 inches; pale brown (10YR 6/3) loamy 
coarse sand, brown (10YR 5/3) moist; massive; 
slightly hard, very friable, nonsticky and nonplastic; 
few very fine roots; many very fine interstitial pores; 
neutral. 


Distinct or prominent mottles are in the lower part of 
the B horizon or in the C horizon. The content of gravel 
is 0 to 15 percent. 

The A horizon has color of 10YR 4/1, 4/2, 5/1, or 5/2. 
When moist, it has color of 10YR 3/1 or 3/2. Reaction is 
moderately acid or slightly acid. 

The Bt horizon has color of 10YR 5/2 or 5/3. When 
moist, it has color of 10YR 4/2 or 4/3. It is sandy loam 
or sandy clay loam. Reaction is slightly acid or neutral. 

The C horizon has color of 10YR 5/3 or 6/3. When 
moist, it has color of 10YR 4/3 or 5/3. It is fine sandy 
loam or loamy coarse sand. 


Cogna Series 


The Cogna series consists of well drained soils on 
low fan terraces and alluvial fans. These soils are very 
deep. They formed in alluvium derived from mixed rock 
sources. Slope ranges from 0 to 2 percent. 

Soils of the Cogna series are fine-silty, mixed, 
thermic Calcic Pachic Haploxerolls. 

Typical pedon of Cogna loam, 0 to 2 percent slopes; 
2,250 feet north and 1,950 feet east of the southwest 
corner of sec. 16, T. 2.N., R. 8 E., Linden quadrangle: 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2} and dark brown 
(10YR 3/3) moist; weak medium subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; few fine and medium and common very fine 
roots; few very fine interstitial and tubular pores; 
slightly acid; clear smooth boundary. 

A—6 to 13 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; 
common very fine, fine, medium, and coarse roots; 
common very fine tubular and interstitial pores; 
neutral; clear smooth boundary. 

AB—13 to 25 inches; dark brown (10YR 4/3) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure; hard, friable, 
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slightly sticky and slightly plastic; common very fine 
and fine roots; few fine tubular pores; neutral; 
gradual smooth boundary. 

Bk—25 to 38 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common fine and very 
fine and few medium roots; few very fine tubular 
and interstitial pores; slightly effervescent; 
accumulations of lime in seams; mildly alkaline; 
gradual smooth boundary. 

C1—-38 to 49 inches; pale brown (10YR 6/3) loam, dark 
brown (7.5YR 4/2) moist:.moderate coarse 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine and 
fine roots; few medium and few very fine tubular 
and interstitial pores; slightly effervescent; 
disseminated lime; mildly alkaline; gradual smooth 
boundary. 

C2—49 to 64 inches; brown (10YR 5/3) loam, dark 
brown (7.5YR 4/4) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; common very fine tubular and interstitial 
pores; slightly effervescent; disseminated lime; 
moderately alkaline. 


The A horizon has color of 7.5YR 5/2 or 10YR 4/2, 
4/3, 5/2, or 5/3. When moist, it has color of 7.5YR 3/2 
or 10YR 3/2 or 3/3. It is slightly acid to mildly alkaline. 
Areas adjacent to streams or sloughs have overwash of 
stratified fine sandy loam 12 to 20 inches thick. 

The Bk horizon has color of 7.5YR 5/4 or 6/4 or 
10YR 4/3, 5/3, 5/4, 6/3, or 6/4. When moist, it has color 
of 7.5YR 4/4 or 10YR 3/3, 3/4, 4/3, or 4/4. It is loam, silt 
loam, or clay loam. Accumulations of lime occur as 
seams or as soft masses. 

The C horizon has the same colors and textures as 
the Bk horizon. Reaction is mildly alkaline or moderately 
alkaline. 


Columbia Series 


The Columbia series consists of somewhat poorly 
drained soils on flood plains. These soils are artificially 
drained. They are very deep. They formed in alluvium 
derived from mixed sources. Slope ranges from 0 to 2 
percent. 

Soils of the Columbia series are coarse-loamy, 
mixed, nonacid, thermic Aquic Xerofluvents. 

Typical pedon of Columbia fine sandy loam, drained, 
0 to 2 percent slopes; 300 feet north and 850 feet east 
of the southwest corner of sec. 19, T.4.N.,R.8E., 
Lockeford quadrangle: 
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Ap—O to 4 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3) moist; weak fine and 
medium granular structure; slightly hard, very 
friable, nonsticky and nonplastic; many fine roots; 
many very fine and fine interstitial pores; slightly 
acid; clear smooth boundary. 

A—4 to 12 inches; pale brown (10YR 6/3) fine sandy 
loam, yellowish brown (10YR 5/4) moist; massive; 
slightly hard, very friable, nonsticky and nonplastic; 
few very fine roots; few very fine and fine tubular 
pores; slightly acid; abrupt wavy boundary. 

C1—12 to 21 inches; light gray (10YR 6/1) silt loam, 
dark gray (10YR 4/1) moist; many fine distinct 
brown (7.5YR 5/4) mottles, dark brown (7.5YR 4/4) 
maist; massive; slightly hard, friable, slightly sticky 
and nonplastic; few very fine roots; common very 
fine tubular pores; slightly acid; clear wavy 
boundary. 

C2~—21 to 26 inches; yellowish brown (10YR 5/4} fine 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
many fine distinct light gray (10YR 6/1) mottles, 
dark gray (10YR 4/1) moist; massive; slightly hard, 
friable, slightly sticky and nonplastic; few very fine 
roots; common very fine tubular pores; slightly acid; 
abrupt wavy boundary. 

C3—26 to 34 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 4/3) moist; many fine distinct jight 
gray (10YR 6/1) mottles, dark gray (10YR 4/1) 
moist; massive; slightly hard, friable, slightly sticky 
and nonplastic; few very fine roots; many very fine 
and common fine tubular pores; slightly acid; abrupt 
wavy boundary. 

C4—34 to 40 inches; brown (10YR 5/3) loamy fine 
sand, dark brown (10YR 3/3) moist; many fine 
distinct light gray (10YR 6/1) mottles, dark gray 
(10YR 4/1) moist; massive; soft, very friabie, 
nonsticky and nonplastic; few very fine roots; few 
very fine tubular pores; slightly acid; clear wavy 
boundary. 

C5—40 to 48 inches; brown (10YR 5/3) fine sandy 
loam, brown (10YR 4/3) moist; many fine distinct 
light gray (10YR 6/1) mottles, dark gray (10YR 4/1) 
moist; massive; slightly hard, very friable, nonsticky 
and nonplastic; many very fine roots; common very 
fine tubular pores; slightly acid; clear wavy 
boundary. 

C6—48 to 60 inches: variegated yellowish brown (10YR 
5/4) and pale brown (10YR 6/3) loamy fine sand, 
brown (10YR 4/3) moist; massive; soft, very friable, 
nonsticky and nonplastic; few very fine roots; many 
very fine interstitial pores; slightly acid. 


The content of gravel is 0 to 5 percent. 
The A horizon has color of 10YR 5/2, 5/3, 5/4, 6/2, 
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6/3, or 6/4. When moist, it has color of 10YR 4/2, 4/3, 
4/4, or 5/4. Reaction is slightly acid to mildly alkaline. 

The C horizon has color of 10YR 5/3, 5/4, 6/1, 6/2, 
6/3, 6/4, 7/1, 7/2, 7/3, or 7/4. When moist, it has color 
of 10YR 3/3, 4/1, 4/2, 4/3, 4/4, 5/2, 5/3, or 5/4. Mottles 
are distinct or prominent. The horizon is stratitied with 
textures ranging from sand to silt loam. Reaction is 
slightly acid to mildly alkaline. 

Some pedons have an Ab horizon below a depth of 
40 inches. This horizon has color of 10YR 2/1, 3/1, 4/1, 
4/2, 5/1, or 6/1 or 2.5Y 6/2. When moist, it has color of 
N 2/0; 10YR 2/1, 3/1, 4/1, or 5/1; of 2.5Y 3/2. It is clay 
loam, silty clay loam, or clay. Reaction is neutral to 
moderately alkaline. 


Cometa Series 


The Cometa series consists of moderately well. 
drained soils on dissected terraces. These soils are 
moderately deep to dense, weakly cemented sediments. 
They formed in old alluvium derived from granitic rock 
sources. Slope ranges from 2 to 8 percent. 

Soils of the Cometa series are fine, mixed, thermic 
Typic Palexeralts. 

Typical pedon of Cometa sandy loam, in an area of 
Montpellier-Cometa complex, 5 to 8 percent slopes; 25 
feet south and 1,125 feet east of the northwest corner 
of sec. 24, T. 3N., R. 8 E., Linden quadrangle: 


Ap—O to 6 inches; brown (7.5YR 5/4) sandy loam, 
brown (7.5YR 4/2) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine interstitial and common 
fine tubular pores; moderately acid; gradual smooth 
boundary. 

A—6 to 13 inches; brown (7.5YR 5/4) sandy loam, 
brown (7.5YR 4/2) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine interstitial and few fine 
tubular pores; slightly acid; abrupt wavy boundary. 

AB—13 to 22 inches; brown (7.5YR 5/4) sandy loam, 
brown (7.5YR 4/4) moist; weak coarse angular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine, fine, and 
medium tubular pores; slightly acid; abrupt wavy 
boundary. 

Bti—22 to 31 inches; brown (7.5YR 5/4) sandy clay, 
brown (7.5YR 4/4) moist; moderate coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; many very fine, fine, and 
medium tubular pores; common moderately thick 
clay films on faces of peds and lining pores; slightly 
acid; gradual smooth boundary. 

Bi2—31 to 36 inches; brown (7.5YR 5/4) sandy clay, 
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brown (7.5YR 4/4) moist; strong coarse subangular 
blocky structure; very hard, firm, sticky and plastic; 
few very fine roots; common very fine and medium 
tubular pores; many moderately thick clay films on 
faces of peds and lining pores; slightly acid; abrupt 
wavy boundary. 

Btq1—36 to 48 inches; brown (7.5YR 5/4), weakly 
cemented sandy clay loam, dark brown (7.5YR 4/4) 
moist; massive; very hard and dense, brittle, slightly 
sticky and nonplastic; common thin clay films lining 
pores and bridging sand grains; neutral; abrupt 
wavy boundary. 

Btq2—48 to 60 inches; brown (7.5YR 5/4), 
discontinuous, weakly cemented sandy loam, dark 
brown (7.5YR 4/4) moist; massive; very hard and 
dense, brittle, nonsticky and nonpiastic; common 
thin clay films lining pores and bridging sand grains; 
10 percent gravel; neutral. 


Depth to the dense, weakly cemented Btq horizon is 
24 to 40 inches. 

The A horizon has color of 7.5YR 5/2 or 5/4 or 10YR 
5/2, 5/3, 5/4, or 6/3. When moist, it has color of 7.5YR 
4/2 or 4/4 or 10YR 3/3 or 4/3. Reaction is moderately 
acid or slightly acid. 

The Bt horizon has color of 5YR 4/3, 4/4, 4/6, 5/3, or 
5/4 or 7.5YR 4/2, 4/4, 4/6, 5/2, or 5/4. When moist, it 
has color of 5YR 3/3, 3/4, 4/3, or 4/4 or 7.5YR 3/4, 4/2, 
4/4, or 4/6. It is clay, sandy clay, or clay loam. The 
content of clay is 35 to 50 percent. Reaction is slightly 
acid or neutral. 

The Btq horizon has color of 7.5YR 4/4, 5/4, or 5/6. 
When moist, it has color of 7.5YR 4/4 or 5/4. 


Corning Series 


The Corning series consists of moderately well 
drained soils on the side slopes of terraces. These soils 
are very deep. They formed in weakly consolidated 
alluvium derived from mixed but dominantly granitic 
rock sources. About 8 percent of the surface is covered 
with cobbles. Slope ranges from 2 to 15 percent. 

Soils of the Corning series are fine, mixed, thermic 
Typic Palexeralfs. 

Typical pedon of Corning cobbly loam, in an area of 
Corning-Redding complex, 8 to 15 percent slopes; 260 
feet south and 2,000 feet west of the northeast corner 
of sec. 28, T. 5 N., R. 8 E., Goose Creek quadrangle: 


A—0 to 6 inches; light brown (7.5YR 6/4) cobbly loam, 
dark brown (7.5YR 4/4) moist; common coarse 
distinct reddish yellow (5YR 6/6) mottles, yellowish 
red (SYR 4/6) moist; weak very coarse subangular 
blocky structure; hard, friable, slightly sticky and 
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slightly plastic; many very fine roots; common very 
fine tubular and few very fine interstitial pores; 10 
percent gravel and 15 percent cobbles; moderately 
acid; clear smooth boundary. 

BA—6 to 12 inches; yellowish red (5YR 5/6) and light 
brown (7.5YR 6/4) gravelly loam, dark red (2.5YR 
3/6) and brown (7.5YR 4/4) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; many fine tubular and interstitial and 
few very fine tubular pores; 15 percent gravel and 
15 percent cobbles; moderately acid; abrupt wavy 
boundary. 

2Bti—12 to 19 inches; reddish brown (5YR 5/4) clay, 
reddish brown (5YR 4/4) moist; strong very coarse 
columnar structure parting to strong coarse 
prismatic; extremely hard, very firm, very sticky and 
very plastic; common very fine roots on faces of 
peds; few very fine tubular pores; many thin clay 
films on faces of peds; common pressure faces; 
slightly acid; clear wavy boundary. 

2Bt2—19 to 25 inches; yellowish red (5YR 5/6) clay, 
yellowish red (5YR 4/6) moist; strong very coarse 
subangular blocky structure; extremely hard, very 
firm, very sticky and very plastic; few very fine 
tubular pores; many moderately thick clay films on 
faces of peds; slightly acid; clear wavy boundary. 

3Bt3—25 to 31 inches; reddish yellow (7.5YR 7/6) clay 
loam, strong brown (7.5YR 4/6) moist; weak coarse 
subangular blocky structure; very hard, firm, sticky 
and slightly plastic; few very fine tubular and 
interstitial pores; many thin clay films on faces of 
peds; neutral; clear wavy boundary. 

3Bt4—31 to 35 inches; reddish yellow (7.5YR 7/6) loam, 
strong brown (7.5YR 5/6) moist; weak medium 
angular blocky structure; hard, firm, sticky and 
slightly plastic; few very fine tubular pores; many 
thin and few moderately thick clay films on faces of 
peds; very weak brittleness when moist; slakes in 
water after drying; neutral; gradual wavy boundary. 

3Bt5—35 to 58 inches; reddish yellow (7.5YR 6/6) clay 
loam, strong brown (7.5YR 5/6) moist; weak 
medium angular blocky structure; hard, friable, 
slightly sticky and slightly plastic; common very fine 
tubular pores; many moderately thick clay films 
lining pores and on faces of peds; very weak 
brittleness when moist; slakes in water after drying; 
neutral; gradual wavy boundary. 

3Bt6—58 to 67 inches; light brown (7.5YR 6/4) loam, 
strong brown (7.5YR 5/6) moist; weak medium 
angular blocky structure; hard, firm, sticky and 
plastic; few very fine tubular and interstitial pores; 
common moderately thick clay films on faces of 
peds; neutral. 
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The A horizon has color of 5YR 5/4, 5/6, 6/4, or 6/6 
or 7.5YR 5/4, 5/6, 6/4, or 6/6. When moist, it has color 
of 2.5YR 3/6; 5YR 3/4, 4/4, or 4/6; or 7.5YR 3/4 or 4/4, 
It is cobbly loam or gravelly loam. The content of gravel 
is 5 to 30 percent. Reaction is strongly acid to slightly 
acid. 

The 2Bt horizon has color of 2.5YR 3/6 or 4/6 or 5YR 
5/4, 5/6, or 6/6. When moist, it has color of 2.5YR 3/6 
or 4/6 or 5YR 4/4 or 4/6. The content of clay is 60 to 70 
percent. The content of gravel is 0 to’5 percent. 
Reaction is very strongly acid to slightly acid. 

The 3Bt horizon has color of 7.5YR 6/4, 6/6, 7/4, or 
7/6. When moist, it has color of 7.5YR 4/4, 4/6, or 5/6. It 
is loam or clay loam. The content of gravel is 0 to 5 
percent. Some pedons are weakly consolidated. 
Reaction is strongly acid to neutral. 

The Corning soils in this survey area are a taxadjunct 
to the series and classify as very fine, mixed, thermic 
Typic Palexeralfs. They have 60 to 70 percent clay and 
0 to 5 percent gravel in the 2Bt horizon. These 
differences, however, do not significantly affect the use 
or management of the soils. 


Cortina Series 


The Cortina series consists of somewhat excessively 
drained soils on alluvial fans. These soils are very 
deep. They formed in alluvium derived from mixed rock 
sources. Slope ranges from 0 to 5 percent. 

Soils of the Cortina series are loamy-skeletal, mixed, 
nonacid, thermic Typic Xerofluvents. 

Typical pedon of Cortina gravelly sandy loam, 0 to 5 
percent slopes; 1,800 feet north and 800 feet west of 
the southeast corner of sec. 12, T. 4 S., R. 5 E., Solyo 
quadrangle: 


Ap—O to 8 inches; brown (10YR 5/3) gravelly sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; common very fine roots; few very fine 
tubular and interstitial pores; 25 percent gravel and 
10 percent cobbles; moderately alkaline; clear wavy 
boundary. 

A-—8 to 18 inches; brown (10YR 5/3) gravelly sandy 
loam, dark brown (10YR 3/3) moist; massive; hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots; few very fine and fine tubular 
and interstitial pores; 25 percent gravel and 10 
percent cobbles; mildly alkaline; gradual wavy 
boundary. 

C1—18 to 46 inches; pale brown (10YR 6/3), stratified 
very gravelly loamy sand, dark brown (10YR 4/3) 
moist; single grained; loose, nonsticky and 
nonplastic; few very fine and fine and few medium 
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roots; common very fine, fine, and medium pores; 
50 percent gravel and 5 percent cobbles; neutral; 
abrupt wavy boundary. 

C2—46 to 56 inches; pale brown (10YR 6/3) very 
gravelly sandy loam that has pockets of silty clay 
loam, dark brown (10YR 4/3) moist; massive; hard, 
friable, slightly sticky and slightly plastic; few 
medium and coarse roots; common fine interstitial 
pores; 60 percent gravel; mildly alkaline; abrupt 
wavy boundary. 

C3—56 to 60 inches; pale brown (10YR 6/3) very 
gravelly loamy sand, dark brown (10YR 4/3) moist; 
single grained; loose, nonsticky and nonplastic; 
common very fine interstitial pores; 55 percent 
gravel and 5 percent cobbles; neutral. 


The content of rock fragments is 35 to 60 percent. 
Reaction is neutral to moderately alkaline. 

The A horizon has color of 10YR 5/2 or 5/3. When 
moist, it has color of 10YR 3/2 or 3/3. The content of 
gravel is 15 to 35 percent. 

The C horizon has color of 10YR 5/2, 5/3, 5/4, 6/2, 
6/3, 6/4, or 7/3, When moist, it has color of 10YR 4/2, 
4/3, 4/4, 5/3, 5/4, 6/2, or 6/3. The content of gravel is 
30 to 60 percent. 

The Cortina soils in this survey area are a taxadjunct 
to the series and classify as loamy-skeletal, mixed, 
nonacid, thermic Mollic Xerofluvents. They have darker 
colors in the surface layer and receive slightly less 
rainfall than is defined as the range for the series. 
These differences, however, do not significantly affect 
the use or management of the soils. 


Cosumnes Series 


The Cosumnes series consists of somewhat poorly 
drained soils on low flood plains. These soils are 
artificially drained. They are very deep. They formed in 
alluvium derived from mixed rock sources. Slope ranges 
from 0 to 2 percent. 

Soils of the Cosumnes series are fine, mixed, 
nonacid, thermic Aquic Xerofluvents. 

Typical pedon of the Cosumnes silty clay loam, 
drained, 0 to 2 percent slopes, occasionally flooded; lat. 
38 degrees 13 minutes 32 seconds N. and long. 121 
degrees 23 minutes 32 seconds W., in an unsectionized 
area of the Thornton quadrangle: 


Ap— to 7 inches; pale brown (10YR 6/9) silty clay 
loam, dark brown (10YR 3/3) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine roots; many very fine 
interstitial pores; slightly acid; abrupt smooth 
boundary. 


San Joaquin County, California 


C1—7 to 14 inches; pale brown (10YR 6/3) silty clay 
loam, dark brown (10YR 3/3) moist; common 
medium distinct brown (7.5YR 5/4) mottles, dark 
brown (7.5YR 4/4) moist; weak medium subangular 
blocky structure; hard, friable, sticky and plastic; 
many very fine and common fine roots; common 
very fine and few fine tubular pores; slightly acid; 
clear wavy boundary. 

C2—14 to 21 inches; pale brown (10YR 6/3) silty clay 
loam, dark brown (10YR 3/3) moist; common 
medium distinct brown (7.5YR 5/4) mottles, dark 
brown (7.5YR 4/4) moist; weak medium subangular 
blocky structure; very hard, firm, sticky and plastic; 
many very fine and common fine roots; common 
very fine and few fine tubular pores; slightly acid; 
gradual smooth boundary. 

2Ab1—21 to 29 inches; grayish brown (10YR 5/2) clay, 
very dark grayish brown (10YR 3/2) moist; common 
medium distinct brown (7.5YR 5/4) mottles, dark 
brown (7.5YR 4/4) moist; moderate medium 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; many very fine roots; 
common very fine and few fine tubular pores; 
neutral; clear wavy boundary. 

2Ab2—239 to 47 inches; grayish brown (10YR 5/2) clay, 
very dark grayish brown (10YR 3/2) moist; common 
medium distinct brown (7.5YR 5/4} mottles, dark 
brown (7.5YR 4/4) moist; moderate medium 
subangular blocky structure; extremely hard, very 
firm, sticky and very plastic; common very fine 
roots; common very fine and few fine tubular pores; 
mildly alkaline; abrupt wavy boundary. 

2Bk1—47 to 57 inches; brown (10YR 5/3) clay, brown 
(10YR 4/3) moist; common medium distinct brown 
(7.5YR 5/4) mottles, dark brown (7.5YR 4/4) moist; 
massive; extremely hard, very firm, sticky and very 
plastic; few very fine roots; common very fine 
tubular pores; few pressure faces; slightly 
effervescent; few fine irregularly shaped soft 
masses of lime; moderately alkaline; abrupt wavy 
boundary. 

2Bk2—57 to 63 inches; pale brown (10YR 6/3) clay, 
dark brown (10YR 4/3) moist; common medium 
distinct brown (7.5YR 5/4) mottles, dark brown 
(7.5YR 4/4) moist; massive; very hard, firm, sticky 
and plastic; common very fine tubular pores; 
strongly effervescent; common fine irregularly 
shaped soft masses of lime; moderately alkaline. 


The A horizon has color of 10YR 6/3 or 6/4. When 
moist, it has color of 10YR 3/3, 3/4, 4/3, or 4/4. It is 
slightly acid to mildly alkaline. 


The © horizon has color of 10YR 5/3, 5/4, 6/3, or 7/3. 


When moist, it has color of 10YR 3/3, 3/4, 4/3, 4/4, or 
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5/4. Common distinct or prominent mottles are in most 
pedons. This horizon is stratified silty clay loam or clay. 
It is slightly acid to mildly alkaline. 

The 2Ab horizon has color of 10YR 4/1, 5/1, or 5/2. 
When moist, it has color of 10YR 3/1, 3/2, or 4/1. It has 
distinct or prominent mottles. It is clay loam or clay. It is 
neutral to moderately alkaline. 

The 2Bk horizon has color of 10YR 5/2, 5/3, 6/4, or 
6/3 or 2.5Y 5/2, When moist, it has color of 10YR 4/2, 
4/3, or 4/4 or 2.5Y 4/2. It is clay loam or clay. It is mildly 
alkaline or moderately alkaline. 


Coyotecreek Series 


The Coyotecreek series consists of well drained soils 
on flood plains. These soils are very deep. They formed 
in alluvium derived from mixed rock sources. Slope 
ranges from 0 to 2 percent. 

Soils of the Coyotecreek series are fine-silty, mixed, 
thermic Cumulic Haploxerolls. 

Typical pedon of Coyotecreek silt loam, 0 to 2 
percent slopes, occasionally flooded; 725 feet north and 
2,600 feet west of the southeast corner of sec. 19, T. 5 
N., RA. 8 E., Clay quadrangle: 


A1—0 to 7 inches; dark brown (10YR 4/3) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
and few fine roots; many very fine tubular pores; 
neutral; clear wavy boundary. 

A2—7 to 14 inches; dark brown (10YR 4/3) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; neutral; clear 
wavy boundary. 

A3—14 to 23 inches; dark brown (10YR 4/3) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
coarse subangular blocky structure; hard, friable, 
sticky and plastic; common very fine roots; many 
very fine tubular pores; neutral: clear wavy 
boundary. 

AC—23 to 36 inches; dark brown (10YR 4/3) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure; hard, firm, 
sticky and plastic; common very fine roots; common 
very fine and few fine tubular pores; neutral; clear 
wavy boundary. 

C1—36 to 45 inches; dark brown (10YR 4/3) silty clay 
loam, dark brown (10YR 3/3) moist; massive; hard, 
firm, sticky and plastic; few very fine and fine roots; 
few very fine and fine tubular pores; neutral; clear 
wavy boundary. 
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C2—45 to 58 inches; dark brown (7.5YR 4/4) silty clay 
loam, dark brown (7.5YR 3/4) moist; massive; hard, 
firm, sticky and plastic; few very fine roots; few very 
fine tubular pores; neutral; clear wavy boundary. 

C3—58 to 69 inches; dark brown (7.5YR 4/4) silty clay 
loam, dark brown (7.5YR 3/4) moist; massive; hard, 
firm, sticky and plastic; neutral. 


The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3. 
When moist, it has color of 10YR 3/2 or 3/3. Reaction is 
slightly acid or neutral. 

The C horizon has color of 7.5YR 4/4, 5/2, or 5/4 or 
10YR 4/3 or 5/3. When moist, it has color of 7.5YR 3/2, 
3/4, or 4/4 or 10YR 3/2, 3/3, or 4/2. It is loam or silty 
clay loam. Reaction is neutral or mildly alkaline. 


Delhi Series 


The Delhi series consists of somewhat excessively 
drained soils on dunes. These soils are very deep. They 
formed in wind-modified alluvium derived from granitic 
rock sources. Slope ranges from 0 to 5 percent. 

Soils of the Delhi series are mixed, thermic, Typic 
Xeropsamments. 

Typical pedon of Delhi loamy sand, 0 to 2 percent 
slopes; 250 feet south and 55 feet east of the northwest 
corner of sec. 27, T. 1 S., R. 7 E., Manteca quadrangle: 


Ap1i—0 to 3 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; single 
grained; loose, very friable, nonsticky and 
nonplastic; common fine and many very fine roots: 
many very fine interstitial pores; neutral; clear 
smooth boundary. 

Ap2—3 to 8 inches; light brownish gray (10YR 6/2) 
loamy sand, dark grayish brown (10YR 4/2) moist; 
massive; loose, very friable, nonsticky and 
nonplastic; few very fine roots; many very fine 
interstitial pores; neutral; clear smooth boundary. 

A—8 to 16 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; 
massive; loose, very friable, nonsticky and 
nonplastic; few fine roots; many very fine interstitial 
pores; slightly acid; clear wavy boundary. 

C1—16 to 26 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; 
massive; loose, very friable, nonsticky and 
nonplastic; few fine and common medium roots; 
many very fine interstitial pores; slightly acid; 
gradual smooth boundary. 

C2—26 to 44 inches; pale brown (10YR 6/3) sand, 
brown (10YR 4/3) moist; massive; loose, very 
friable, nonsticky and nonplastic; few medium roots; 
many very fine interstitial pores; slightly acid; 
gradual smooth boundary. 
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C3—44 to 60 inches; pale brown (10YR 6/3) sand, 
brown (10YR 5/3} moist; massive; loose, very 
friable, nonsticky and nonplastic; few fine interstitial 
pores; slightly acid. 


The content of clay is 0 to 5 percent. Reaction is 
slightly acid to mildly alkaline. 

The A horizon has color of 10YR 4/3, 5/2, 5/3, 5/4, or 
6/2. When moist, it has color of 10YR 4/2 or 4/3. It is 
fine sand or loamy sand. 

The C horizon has color of 10YR 5/2, 6/1, 6/2, 6/3, 
6/4, 7/1, 7/2, 7/3, or 7/4. When moist, it has color of 
10YR 5/1, 5/2, 5/3, 5/4, 6/1, 6/2, 6/3, or 6/4. It is fine 
sand, loamy sand, or sand. 


Dello Series 


The Dello series consists of very poorly drained soils 
on flood plains and old slough remnants. These soils 
are artificially drained. They are very deep. They formed 
in alluvium derived from granitic rock sources. Slope 
ranges from 0 to 2 percent. 

Soils of the Dello series are mixed, thermic Typic 
Psammaquents. 

Typical pedon of Dello loamy sand, drained, 0 to 2 
percent slopes; lat. 37 degrees 44 minutes 49 seconds 
N. and long. 121 degrees 15 minutes 36 seconds W., in 
an unsectionized area of the Vernalis quadrangle: 


Ap—0 to 7 inches; light yellowish brown (10YR 6/4) 
loamy sand, dark yellowish brown (10YR 4/4) moist; 
single grained; loose, nonsticky and nonplastic; 
common very fine and fine roots; neutral; clear 
wavy boundary. 

C—7 to 32 inches; pale brown (10YR 6/3) sand, grayish 
brown (10YR 5/2) moist; many fine and medium 
distinct yellowish red (5YR 5/6) mottles, reddish 
brown (5YR 5/4) moist; single grained; loose, 
nonsticky and nonplastic; few very fine roots; 
moderately alkaline; clear wavy boundary. 

Cg—32 to 60 inches; light gray (2.5Y 7/2) sand, 
variegated light brownish gray (2.5Y 6/2) and 
grayish brown (2.5Y 5/2) moist; many fine distinct 
strong brown (7.5YR 5/6) mottles, dark brown 
(7.5YR 4/4) moist; single grained; loose, nonsticky 
and nonplastic; moderately alkaline. 


Reaction is neutral to moderately alkaline. 

The A horizon has color of 10YR 4/2, 4/3, 4/4, 5/2, 
5/3, 6/2, 6/3, or 6/4; 2.5Y 4/2, 5/2, or 6/2; or SY 5/2. 
When moist, it has color of 10YR 4/2, 4/3, or 4/4; 2.5Y 
4/2; or 5Y 4/2. Most pedons have distinct or prominent 
mottles. This horizon is sand, loamy sand, or sandy 
loam. Some pedons have a layer of clay loam 
overwash. 


San Joaquin County, California 


The Cg and C horizons have color of 10YR 5/3, 6/2, 
6/3, 6/4, 6/6, 7/2, 7/3, 8/2, or 8/3; 2.5Y 6/2, 7/2, or 8/2; 
or 5Y 6/1. When moist, they have color of 10YR 5/2, 
5/4, 6/2, 6/3, 6/4, or 7/2 or 2.5Y 5/2, 6/2, or 7/2. Mottles 
are distinct or prominent. Lenses with stratified textures 
of silty clay to clay loam are below a depth of 40 inches 
in some pedons. 


Devries Series 


The Devries series consists of somewhat poorly 
drained soils on basin rims. These soils are artificially 
drained. They are moderately deep to a hardpan. They 
formed in alluvium derived from mixed rock sources. 
Slope ranges from 0 to 2 percent. 

Soils of the Devries series are coarse-loamy, mixed, 
thermic Typic Duraquolls. 

Typical pedon of Devries sandy loam, drained, 0 to 2 
percent slopes; lat. 38 degrees 06 minutes 38 seconds 
N. and long. 121 degrees 23 minutes 35 seconds W., in 
an unsectionized area of the Terminous quadrangle: 


A1—O to 4 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium angular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; few fine and common very fine 
interstitial pores; neutral; gradual wavy boundary. 

A2—4 to 13 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
few fine distinct light olive brown (2.5Y 5/4) mottles, 
olive brown (2.5Y 4/4) moist; moderate medium 
angular blocky structure; slightly hard, very friable, 
slightly sticky and slightly plastic; few very fine 
roots; few fine and common very fine interstitial 
pores; mildly alkaline; gradual smooth boundary. 

Bt—13 to 28 inches; light gray (10YR 7/2) sandy loam, 
dark grayish brown (10YR 4/2) moist; few fine 
distinct light yellowish brown (2.5Y 6/4) mottles, 
olive brown (2.5Y 4/4) moist; moderate medium 
angular blocky structure; slightly hard, very friable, 
slightly sticky and slightly plastic; few very fine 
roots; few fine and very fine interstitial pores; very 
few thin clay films bridging sand grains and lining 
pores; slightly effervescent; disseminated lime; 
moderately alkaline; abrupt wavy boundary. 

Bkqm—2z8 to 80 inches; light gray (10YR 7/2) duripan, 
dark grayish brown (2.5Y 4/2) moist; common fine 
faint light yellowish brown (2.5Y 6/4) mottles, olive 
brown (2.5Y 4/4) moist; massive; indurated 
continuous laminar cap 3 to 4 millimeters thick; 
strongly cemented in 75 percent of the matrix and 
weakly cemented in the remainder, cemented 
primarily by silica; strongly effervescent; 
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disseminated lime and segregations of gypsum in 
remnant pores; moderately alkaline. 


Depth to the duripan is 20 to 40 inches. Reaction is 
neutral to moderately alkaline. The content of gravel is 
0 to 5 percent. 

The A horizon has color of 10YR 4/1, 4/2, 5/1, or 5/2 
or 2.5Y 4/2 or 5/2. When moist, it has color of 10YR 3/1 
or 3/2 or 2.5Y 3/2. It has distinct or prominent mottles in 
the lower part. 

The Bt horizon has color of 10YR 4/2, 5/2, 5/3, 6/3, 
or 7/2 or 2.5Y 4/2 or 5/2. When moist, it has color of 
1OYR 4/2, 4/3, 4/4, or 5/2 or 2.5Y 4/2. It has distinct or 
prominent mottles. It is sandy loam or fine sandy loam. 

The Bkqm horizon has a strongly cemented or 
indurated continuous laminar cap over weakly cemented 
to strongly cemented material. The cementation 
typically decreases with increasing depth. This horizon 
has color of 10YR 5/4, 6/2, 6/3, 6/4, or 7/2; 2.5Y 5/2, 
6/2, or 6/4; or 5Y 5/2, 5/3, 5/4, or 6/2. When moist, it 
has color of 10YR 4/2, 4/3, 5/2, or 5/3; 2.5Y 4/2 or 5/2; 
or 5Y 4/2 or 4/3. Mottles are faint to prominent. 


Egbert Series 


The Egbert series consists of poorly drained soils on 
flood plains. These soils are artificially drained. They 
are very deep. They formed in alluvium derived from 
mixed rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Egbert series are fine, mixed, thermic 
Cumulic Haplaquolls. 

Typical pedon of Egbert mucky clay loam, partially 
drained, 0 to 2 percent slopes; lat. 37 degrees 56 
minutes 49 seconds N. and long. 121 degrees 21 
minutes 25 seconds W., in an unsectionized area of the 
Stockton West quadrangle: 


Ap—0 to 8 inches; gray (10YR 5/1) mucky clay loam, 
very dark gray (N 3/0) moist; few fine distinct 
reddish brown (5YR 5/4) mottles, reddish brown 
(5YR 4/4) moist; weak very fine granular structure; 
loose, friable, sticky and plastic; many very fine 
roots; many very fine interstitial pores; neutral; 
abrupt smooth boundary. 

A1—8 to 19 inches: dark gray (10YR 4/1) clay, 
variegated black (N 2/0) and very dark gray (N 3/0) 
moist; common fine distinct reddish brown (5YR 
5/4) and yellowish red (5YR 5/6) mottles, dark 
reddish brown (5YR 3/4) and reddish brown (5YR 
4/4) moist; moderate coarse subangular blocky 
structure: extremely hard, very firm, sticky and 
plastic; many very fine and fine and few medium 
roots; few very fine and common fine tubular pores; 
neutral; gradual smooth boundary. 
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A2—19 to 36 inches; variegated gray (5Y 5/1) and olive 
gray (5Y 4/2) clay, very dark gray (5Y 3/1) and 
black (5YR 2/1) moist; few fine distinct brown 
(7.5YR 4/4) and strong brown (7.5YR 5/6) mottles, 
dark reddish brown (5YR 3/4) and yellowish red 
(5YR 4/6) moist; weak coarse subangular blocky 
structure; hard, firm, sticky and plastic; common 
very fine and fine and few medium roots; common 
very fine and fine tubular pores; mildly alkaline; 
diffuse smooth boundary. 

A3—36 to 54 inches; dark gray (5Y 4/1) clay, black (5Y 
2/1) moist; common medium distinct strong brown 
(7.5YR 5/6 and 5/8) mottles, yellowish red (5YR 4/6 
and 4/8) moist; weak coarse subangular blocky 
structure; hard, firm, sticky and plastic; few very 
fine, fine, and medium roots; common very fine and 
fine tubular pores; slightly effervescent; 
disseminated lime; mildly alkaline; clear smooth 
boundary. 

Cg—54 to 60 inches; olive gray (5Y 5/2) clay loam, 
olive gray (5Y 4/2) moist; many medium distinct 
strong brown (7.5YR 5/6) mottles, yellowish red 
(5YR 4/6) moist; massive; slightly hard, friable, 
slightly sticky and plastic; few very fine roots; few 
very fine tubular pores; slightly effervescent; 
disseminated lime and concretions of lime; 
moderately alkaline. 


The 10- to 40-inch contro! section has 35 to 50 
percent clay. The content of organic matter in this 
section averages 2 to 10 percent. In some pedons, 
however, it ranges from 10 to 50 percent in strata “4 
inch to 2 inches thick. Mottles are distinct or prominent. 

The upper part of the A horizon has color of 10YR 
3/1, 4/1, 4/2, 5/1, 5/2, or 5/3. When moist, it has color 
of N 3/0 or 2/0 or 10YR 2/1, 3/1, 3/2, or 3/3. It is mucky 
clay loam or silty clay loam. It is slightly acid to mildly 
alkaline. 

The lower part of the A horizon, the upper part of the 
C horizon, and the Ab horizon, if it occurs, have color of 
N 2/0; 10YR 4/1, 4/2, 5/1, 5/2, 6/1, or 7/1; or SY 2/1, 
4/1, 4/2, or 5/1. When moist, they have color of 10YR 
2/2, 3/1, or 3/2 or 5Y 2/1 or 3/1. Texture is clay loam, 
silty clay loam, or clay. Reaction is slightly acid to mildly 
alkaline. 

The Gg horizon has color of 10YR 6/1; 2.5Y 4/2, 5/2, 
or 6/2; 5Y 4/2, 4/3, 5/1, 5/2, 5/3, 6/1, or 7/1; 5GY 5/1 or 
6/1; 5G 5/1; or 5BG 5/1. When moist, it has color of 
1OYR 3/1, 4/1, or 5/1; 2.5Y 4/2 or 5/2; 5Y 3/2, 4/1, 4/2, 
or 5/1; or SGY 5/1 or 4/1. It is dominantly clay loam, 
silty clay loam, or clay. In some pedons, however, it has 
strata of sand, loamy fine sand, or loamy coarse sand 
below a depth of 40 inches. It is slightly acid to 
moderately alkaline. 


Soil Survey 


EI Solyo Series 


The El Solyo series consists of well drained soils on 
low alluvial fans. These soils are very deep. They 
formed in alluvium derived from sedimentary rock 
sources. Slope ranges from 0 to 2 percent. 

Soils of the El Solyo series are fine, mixed, thermic 
Calcixerollic Xerochrepts. 

Typical pedon of El Solyo clay loam, 0 to 2 percent 
slopes; 2,100 feet north and 1,100 feet east of the 
southwest corner of sec. 2, T.3S., R. 5 E., Tracy 
quadrangle: 


Ap—0 to 10 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
massive; hard, friable, slightly sticky and plastic; few 
very fine roots; few fine tubular pores; neutral; clear 
smooth boundary. 

Bw—10 to 21 inches; brown (10YR 5/3) silty clay loam, 
variegated very dark grayish brown (10YR 3/2) and 
dark grayish brown (10YR 4/2) moist; weak medium 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine and medium roots; few very 
fine and fine tubular pores; strongly effervescent; 
disseminated lime; moderately alkaline; clear wavy 
boundary. 

Bki—21 to 36 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable, sticky and slightly plastic; few very fine, fine, 
medium, and coarse roots; common very fine and 
few fine tubular pores; violently effervescent; 
disseminated lime and common fine filaments of 
lime; moderately alkaline; diffuse smooth boundary. 

Bk2—36 to 48 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine and few fine and medium roots; common 
very fine and few fine tubular pores; violently 
effervescent; disseminated lime and common fine 
filaments of lime; moderately alkaline; diffuse 
smooth boundary. 

Bk3—48 to 60 inches; pale brawn (10YR 6/3) silty clay 
loam, brown (10YR 4/3) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable, sticky and slightly plastic; few very fine, fine, 
and coarse roots; common very fine and few fine 
tubular pores; violently effervescent; disseminated 
lime and many fine filaments of lime; moderately 
alkaline. 


The 10- to 40-inch control section has 35 to 45 
percent clay. 


San Joaquin County, California 


The A horizon has color of 10YR 5/2, 5/3, 6/2, or 6/3 
or 2.5Y 5/2 or 6/2. When moist, it has color of 10YR 
3/2, 3/3, 4/2, or 4/3 or 2.5Y 3/2 or 4/2. It is neutral or 
mildly alkaline. 

The Bw and Bk horizons have color of 10YR 5/2, 5/3, 
6/2, 6/3, or 6/4. When moist, the Bw horizon has color 
of 10YR 3/2, 3/3, 4/2, 4/3, or 4/4 and the Bk horizon 
has color of 10YR 4/2, 4/3, or 4/4. Texture is silty clay 
loam or silty clay. Reaction is mildly alkaline or 
moderately alkaline. 


Exeter Series 


The Exeter series consists of moderately well drained 
sails on low terraces. These soils are moderately deep 
to a hardpan. They formed in alluvium derived from 
mixed rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Exeter series are fine-loamy, mixed, 
thermic Typic Durixeralts. 

Typical pedon of Exeter sandy loam, 0 to 2 percent 
slopes; 1,275 feet north and 150 feet west of the 
southeast corner of sec. 13, T. 4 N., R. 6 E., Lodi North 
quadrangle: 


Ap1—O to 8 inches; dark brown (7.5YR 4/2) sandy 
loam, dark brown (7.5YR 3/2) moist; weak coarse 
angular blocky structure; very hard, friable, slightly 
sticky and slightly plastic; many very fine and 
common fine roots; many very fine tubular and 
interstitial pores; slightly acid; clear wavy boundary. 

Ap2—8 to 13 inches; dark brown (7.5YR 4/2) sandy 
loam, dark brown (7.5YR 3/2} moist; few fine faint 
brown (7.5YR 5/4) mottles, dark brown (7.5YR 4/4) 
moist; weak coarse angular blocky structure; very 
hard, friable, slightly sticky and slightly plastic; 
common very fine and few fine roots; many very 
fine interstitial and tubular pores; mildly alkaline; 
gradual irregular boundary. 

BAt—13 to 26 inches; brown (7.5YR 5/4) sandy loam, 
dark brown (7.5YR 4/4) moist; few fine faint brown 
(7.5YR 5/2) mottles, dark brown (7.5YR 4/2) moist; 
weak coarse subangular blocky structure; very hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; few thin clay films bridging mineral 
grains; many very fine interstitial and tubular pores; 
mildly alkaline; clear wavy boundary. 

Bti—26 to 29 inches; brown (7.5YR 5/4) sandy clay 
loam, dark brown (7.5YR 4/4) moist; few fine faint 
brown (7.5YR 5/2) mottles, dark brown (7.5YR 4/2) 
moist; massive; very hard, friable, slightly sticky and 
slightly plastic; common very fine and few fine 
roots; common very fine and fine interstitial and 
tubular pores; common thin clay films lining pores 
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and bridging mineral grains; neutral; clear wavy 
boundary. 

Bt2—29 to 33 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 4/4) moist; few fine faint brown 
(7.5YR 5/2} mottles, dark brown (7.5YR 4/2) moist; 
massive; very hard, firm, sticky and plastic; few fine 
roots; many very fine and fine tubular and common 
very fine interstitial pores; common thin clay films 
lining pores and bridging mineral grains; neutral; 
abrupt wavy boundary. 

Bam—33 to 60 inches; brown (7.5YR 5/4), indurated 
duripan, dark brown (7.5YR 4/4) moist; few fine 
dark gray (10YR 4/1) stains on thin laminar cap; 
extremely hard and very strongly cemented; 75 to 
90 percent silica cemented within the matrix. 


Depth to the duripan is 20 to 40 inches. The content 
of gravel is 0 to 10 percent. 

The A horizon has color of 7.5YR 4/2, 5/2, or 5/4 or 
JOYR 5/2 or 5/3. When moist, it has color of 7.5YR 3/2, 
3/4, or 4/4 or 10YR 3/3, 4/2, or 4/3. Reaction is slightly 
acid or neutral. 

The Bt horizon has color of 7.5YR 4/4, 5/2, or 5/4. 
When moist, it has color of 7.5YR 4/2 or 4/4. It is loam 
or sandy clay loam. Reaction is neutral or mildly 
alkaline. 

The Bqm horizon has color of 7.5YR 5/2 or 5/4. 
When moist, it has color of 7.5YR 4/2 or 4/4. 

The Exeter soils in this survey area are outside the 
range of the series because they have darker colors, a 
slightly acid A horizon, and a duripan that extends to a 
depth of 60 inches. These differences, however, do not 
significantly affect the use or management of the soils. 


Finrod Series 


The Finrod series consists of moderately well drained 
soils on low fan terraces and alluvial fans. These soils 
are deep to a hardpan. They formed in alluvium derived 
from mixed rock sources. Slope ranges from 0 to 2 
percent. 

Soils of the Finrod series are fine, mixed, thermic 
Pachic Haploxerolls. 

Typical pedon of Finrod clay loam, 0 to 2 percent 
slopes; 1,240 feet south and 1,880 feet east of the 
northwest corner of sec. 18, T. 2N., R. 8 E., Waterloo 
quadrangle: 


Ap—0 to 8 inches; dark brown (10YR 4/3) clay loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; common fine and 
very fine roots; few very fine interstitial and tubular 
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pores; neutral; gradual smooth boundary. 

A—8 to 21 inches; dark brown (10YR 4/3) clay, 
variegated very dark grayish brown (10YR 3/2) and 
dark brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; common fine and very fine roots; common 
very fine tubular pores; few pressure faces; mildly 
alkaline; gradual smooth boundary. 

Bw1—21 to 33 inches; yellowish brown (10YR 5/4) clay, 
variegated dark brown (10YR 3/3) and brown (10YR 
4/3) moist; moderate medium subangular blocky 
structure; very hard, friable, sticky and plastic; few 
medium, fine, and very fine roots; common very fine 
tubular pores; few pressure faces; mildly alkaline; 
gradual wavy boundary. 

Bw2—33 to 40 inches; brown (7.5YR 5/4) clay, 
variegated dark brown (10YR 4/3) and brown 
(7.5YR 4/4) moist; few very fine dark gray (1OYR 
3/1) manganese stains; moderate coarse 
subangular blocky structure; very hard, friable, 
sticky and plastic; few very fine roots; few very fine 
tubular pores; many pressure faces; mildly alkaline; 
gradual smooth boundary. 

Bw3—40 to 48 inches; variegated light yellowish brown 
(10YR 6/4) and strong brown (7.5YR 4/6) clay, 
brown (7.5YR 4/4) and dark brown (7.5YR 3/4) 
moist; moderate coarse subangular blocky 
structure; very hard, friable, sticky and plastic; few 
very fine roots; few very fine tubular pores; many 
pressure faces; moderately alkaline; abrupt wavy 
boundary. 

Bkqm—48 to 60 inches; variegated very pale brown 
(10YR 7/4) and light yellowish brown (10YR 6/4), 
strongly cemented duripan, light yellowish brown 
(10YR 6/4) and brown (10YR 5/3) moist; massive; 
brittle; indurated continuous laminar cap 1 to 3 
millimeters thick; strongly cemented in 50 percent of 
the matrix; slightly effervescent; segregated seams 
and filaments of lime; moderately alkaline. 


Depth to the duripan is 40 to 60 inches. The 10- to 
40-inch control section has 35 to 45 percent clay. 

The A horizon has color of 10YR 5/1, 5/2, 5/3, 4/2, or 
4/3 or 7.5YR 5/2. When moist, it has color of 10YR 3/1, 
3/2, or 3/3 or 7.5YR 3/2. 

The Bw horizon has color of 10YR 5/2, 5/3, 5/4, 6/2, 
6/3, or 6/4 or 7.5YR 5/4 or 6/4. When moist, it has color 
of 10YR 3/2, 3/3, 3/4, 4/2, 4/3, or 4/4 or 7.5YR 3/4 or 
4/4, It is clay loam, silty clay loam, or clay. It is neutral 
to moderately alkaline. 

The Bkqm has color of 10YR 5/4, 6/4, or 7/4 or 
7.5YR 5/4 or 6/6. When moist, it has color of 10YR 4/4, 
5/3, 5/4, or 6/4 or 7.5YR 4/4. 
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Fluvaquents 


Fluvaquents consist of poorly and very poorly drained 
soils on low flood plains and interchannel bars and in 
tidal marshes on deltas. These soils are very deep. 
They formed in mineral sediments and hydrophytic plant 
remains derived from mixed rock sources and reeds 
and tules. Slope ranges from 0 to 2 percent. 

Reference pedon of Fluvaquents, 0 to 2 percent 
slopes, frequently flooded; lat. 38 degrees 00 minutes 
06 seconds N. and long. 121 degrees 31 minutes 20 
seconds W., in an unsectionized area of the Bouldin 
Island quadrangle: 


A—O to 14 inches; gray (5Y 5/1) silty clay loam, black 
(5Y 2/1) moist; many fine faint olive (5Y 4/3) 
mottles, olive brown (2.5Y 4/4) moist; massive; 
slightly hard, friable, sticky and very plastic; many 
very fine and fine roots; few very fine and fine 
tubular pores; moderately acid; abrupt smooth 
boundary. 

Cg1—~14 to 20 inches; gray (5Y 5/1) silty clay loam, 
dark greenish gray (5BG 4/1) moist; many fine 
distinct olive (5Y 5/3) mottles, olive (5Y 4/3) moist; 
massive; hard, firm, very sticky and very plastic; 
common very fine and few fine roots; few very fine 
tubular pores; neutral; abrupt smooth boundary. 

Cg2—20 to 26 inches; variegated gray (5Y 5/1) and 
olive (5Y 5/3) silt loam, dark greenish gray (5BG 
4/1) and dark olive gray (5Y 3/2) moist; massive; 
hard, firm, very sticky and very plastic; few very fine 
and fine roots; few very fine pores; neutral; abrupt 
smooth boundary. 

Cg3—26 to 36 inches; variegated gray (5Y 5/1) and 
olive (5Y 5/3) silty clay loam, dark greenish gray 
(5BG 4/1) and dark olive gray (5Y 3/2) moist; 
massive; hard, friable, sticky and very plastic; few 
very fine roots; neutral; abrupt smooth boundary. 

Cg4—36 to 44 inches; variegated gray (5Y 5/1) and 
olive (5Y 5/3) silty clay loam, dark greenish gray 
(5BG 4/1) and dark olive gray (5Y 3/2) moist; 
massive; hard, firm, very sticky and very plastic; 
slightly acid; abrupt smooth boundary. 

Cg5—44 to 60 inches; variegated dark gray (5Y 4/1) 
and olive (5Y 5/3) fine sandy loam, dark greenish 
gray (5BG 4/1) and dark olive gray (5Y 3/2) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; moderately acid. 


Texture and color are highly varied. The content of 
organic matter in individual strata ranges from 1 to 
more than 25 percent. By weighted average, the 
content of clay in the 10- to 40-inch control section 
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ranges from 5 to 45 percent. Some pedons have a 
buried organic soil. 

In some areas dredging material has been deposited. 
The soils in these areas are sand, loamy sand, or fine 
sand throughout. Where the soils are remnants of cuts 
that provided levee material, the remaining interchannel 
island resembies soils in the adjacent tracts protected 
by levees. 


Franciscan Series 


The Franciscan series consists of well drained soils 
an mountains. These soils are moderately deep. They 
formed in material weathered from sandstone. Slope 
ranges from 30 to 75 percent. 

Soils of the Franciscan series are fine-loamy, mixed, 
thermic Typic Argixerolls. 

Typical pedon of Franciscan loam, in an area of 
Gonzaga-Franciscan complex, 30 to 50 percent slopes; 
300 feet south and 1,100 feet west of the northeast 
corner of sec. 2, T. 5 S., R. 4 E., Lone Tree Creek 
quadrangle: 


A1—0 to 2 inches; grayish brown (10YR 5/2) loam, dark 
brown (7.5YR 3/2) moist; moderate medium 
granular structure; soft, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
very fine and fine tubular and interstitial pores; 10 
percent gravel; slightly acid; abrupt smooth 
boundary. 

A2—2 to 13 inches; brown (10YR 5/3) loam, dark brown 
(7.5YR 3/2) moist; weak medium granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine, fine, and medium roots; 
many very fine and fine tubular and interstitial 
pores; 10 percent gravel; slightly acid; clear smooth 
boundary. 

Bti—13 to 24 inches; yellowish brown (10YR 5/4) clay 
loam, dark brown (7.5YR 3/2) moist; weak medium 
subangular blocky structure; hard, firm, sticky and 
plastic; many very fine, fine, and medium roots; 
many very fine and fine tubular and interstitial 
pores; many thin clay films lining tubular pores and 
bridging sand grains; 10 percent gravel; slightly 
acid; clear smooth boundary. 

Bt2—24 to 36 inches; brown (7.5YR 5/4) clay loam, 
strong brown (7.5YR 4/6) moist; weak coarse 
angular blocky structure; hard, firm, very sticky and 
plastic; common fine, medium, and coarse roots; 
many very fine and fine tubular and interstitial 
pores; many moderately thick clay films lining 
tubular pores and bridging sand grains; 15 percent 
gravel; slightly acid; abrupt irregular boundary. 

R—36 inches; slightly weathered sandstone. 
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The depth to hard sandstone is 20 to 40 inches. 
Reaction is slightly acid or neutral. 

The A horizon has color of 7.5YR 5/2 or 10YR 5/2, 
5/3, or 5/4, When moist, it has color of 7.5YR 3/2 or 
10YR 3/2 or 3/3. The content of gravel is 0 to 10 
percent. 

The Bt horizon has color of 7.5YR 5/4, 6/2, or 6/4 or 
10YR 5/3, 5/4, or 6/2. When moist, it has color of 10YR 
3/4 or 4/4 or 7.5YR 3/2, 4/4, or 4/6. The content of 
gravel is 5 to 15 percent. 


Galt Series 


The Galt series consists of moderately well drained 
soils on basin rims and in basins. These soils are 
moderately deep to a hardpan. They formed in alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 5 percent. 

Soils of the Galt series are fine, montmorillonitic, 
thermic Typic Chromoxererts. 

Typical pedon of Galt clay, 0 to 2 percent slopes; 990 
feet north and 1,650 feet west of the southeast corner 
of sec. 3, T. 1 N., RA. 8 E., Peters quadrangle: 


Ai—O to 2 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2} moist; strong 
medium and coarse angular blocky structure, 
extremely hard, very firm, very sticky and very 
plastic; many very fine roots: few very fine 
interstitial pores; neutral; abrupt wavy boundary. 

A2—2 to 8 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2) moist; few fine 
distinct yellowish brown (10YR 5/6) mottles, dark 
yellowish brown (10YR 4/4) moist; strong very 
coarse angular blocky structure; extremely hard, 
very firm, very sticky and very plastic; many very 
fine roots; common very fine interstitial pores; 
neutral; abrupt wavy boundary. 

A3—8 to 25 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
strong very coarse prismatic structure; extremely 
hard, very firm, very sticky and very plastic; 
common very fine roots; common medium tubular 
and few very fine interstitial pores; common 
intersecting slickensides and sphenoids; mildly 
alkaline; abrupt irregular boundary. 

Bk—25 to 34 inches; mixed dark grayish brown (10YR 
4/2) clay, very dark grayish brown (10YR 3/2) and 
brown (10YR 4/3) moist; strong very coarse 
prismatic structure; extremely hard, very firm, very 
sticky and very plastic; few fine roots; common very 
fine interstitial pores; many intersecting slickensides 
and sphenoids; slightly effervescent; disseminated 
lime and common fine soft masses of lime; 
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moderately alkaline; abrupt smooth boundary. 

Bkqm—34 to 60 inches; variegated light yellowish 
brown (10YR 6/4), dark grayish brown (10YR 4/2), 
and white (10YR 8/1), strongly cemented duripan 
that has a thin, strongly cemented opal laminar cap; 
variegated brown (10YR 4/3 and 3/3) and very pale 
brown (10YR 7/4) moist; strong thick platy structure; 
brittle; common very fine interstitial and tubular 
pores; strongly cemented opal coatings lining pores 
and interstices; slightly effervescent; soft masses 
and seams of lime; moderately alkaline. 


Depth to the duripan is 20 to 40 inches. 

The A horizon has color of 10YR 4/2, 5/2, or 5/3. 
When moist, it has color of 10YR 2/2, 3/2, or 3/3. 

The Bk horizon has color of 10YR 4/2, 5/2, 5/3, 6/2, 
or 7/2, When moist, it has color of 10YR 3/2, 3/3, 4/2, 
or 4/3. It is silty clay or clay. Reaction is neutral to 
moderately alkaline. 

The Bkq horizon has color or 10YR 4/2, 6/4, 7/3, 7/4, 
8/1, or 8/2. It is massive or platy. It is weakly cemented 
to strongly cemented and has strongly cemented or 
indurated laminar bands. 


Gonzaga Series 


The Gonzaga series consists of well drained soils on 
mountains. These soils are moderately deep. They 
formed in material weathered from shale. Slope ranges 
from 30 to 75 percent. 

Soils of the Gonzaga series are fine, mixed, thermic 
Typic Palexerolls. 

Typical pedon of Gonzaga loam, in an area of 
Gonzaga-Franciscan complex, 30 to 50 percent slopes; 
1,200 feet north and 2,200 feet west of the southeast 
corner of sec. 36, T. 4 S., R. 4 E., Lone Tree Creek 
quadrangle: 


A1—0 to 5 inches; brown (10YR 5/3) loam, dark brown 
(7.5YR 3/2) moist; moderate medium subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; few fine and medium and many very 
fine roots; many very fine and common fine and 
medium tubular pores; 5 percent gravel; neutral; 
gradual wavy boundary. 

A2—5 to 10 inches; brown (10YR 5/3) clay loam, dark 
brown (7.5YR 3/2) moist; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few fine and medium and many very fine 
roots; common fine and medium and many very fine 
tubular pores; 5 percent gravel; neutral; abrupt 
wavy boundary. 

Bt—10 to 29 inches; yellowish red (5YR 4/6) clay, dark 
red (2.5YR 3/6) moist; weak coarse subangular 
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blocky structure; hard, friable, sticky and plastic; few 
fine, medium, and coarse roots; common fine and 
many very fine tubular pores; few moderately thick 
clay films on faces of peds, lining tubular pores, and 
bridging sand grains; thin stoneline at the upper 
boundary: 10 percent gravel; neutral; abrupt wavy 
boundary. 

R—29 inches; dark grayish brown (2.5Y 4/2) and 
grayish brown (2.5Y 5/2), slightly weathered, 
fractured hard shale. 


The depth to hard shale ranges from 20 to 40 inches. 
The content of gravel is 0 to 15 percent in the solum. 
The mollic epipedon is 10 to 20 inches thick. 

The A horizon has color of 10YR 5/2 or 5/3. When 
moist, it has color of 7.5YR 3/2 or 10YR 3/2 or 3/3. 

The Bt horizon has color of 5YR 4/6, 5/4, or 5/6 or 
7.5YR 4/6, 5/4, or 5/6. When moist, it has color of 
2.5YR 3/6; 5YR 4/2, 4/4, or 5/4; or 7.5YR 4/4, 4/6, 5/4, 
or 5/6. It is clay loam or clay. The content of clay is 35 
to 55 percent. Reaction is neutral or mildly alkaline. 


Grangeville Series 


The Grangeville series consists of somewhat poorly 
drained soils on flood plains. These soils are very deep. 
They are artificially drained. They formed in alluvium 
derived from granitic rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Grangeville series are coarse-loamy, 
mixed, thermic Fluvaquentic Haploxerolls. 

Typical pedon of Grangeville fine sandy loam, 
partially drained, 0 to 2 percent slopes; lat. 37 degrees 
49 minutes 05 seconds N. and long. 121 degrees 23 
minutes 38 seconds W., in an unsectionized area of the 
Union island quadrangle: 


Ap—0 to 12 inches; grayish brown (2.5Y 5/2) fine sandy 
loam, very dark grayish brown (2.5Y 3/2) moist; 
weak fine granular structure; slightly hard, friable, 
slightly sticky and nonplastic; many fine, common 
medium, and few coarse roots; many fine interstitial 
pores; neutral; clear smooth boundary. 

A—12 to 20 inches; grayish brown (2.5Y 5/2) fine sandy 
loam, very dark grayish brown (2.5Y 3/2) moist; 
weak fine granular structure; slightly hard, friable, 
slightly sticky and nonplastic; many fine and 
medium and few coarse roots; common very fine 
interstitial pores; neutral; clear wavy boundary. 

2C—20 to 31 inches; white (10YR 8/1) loamy fine sand, 
light gray (10YR 7/1) moist; common medium 
Prominent brown (7.5YR 5/4) and reddish yellow 
(7.5YR 6/6) motiles, brown (7.5YR 4/4) and strong 
brown (7.5YR 5/6) moist; massive; soft, very friable, 
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nonsticky and nonplastic; many very fine and few 
fine roots; few very fine tubular pores; neutral; clear 
wavy boundary. 

3C—31 to 43 inches; gray (5Y 5/1) silt loam, dark gray 
(5Y 4/1) moist; many coarse prominent brown 
(7.5YR 5/4) mottles, dark brown (7.5YR 4/4) moist; 
weak fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine tubular pores; mildly 
alkaline; gradual wavy boundary. 

4C—43 to 60 inches; gray (5Y 5/1) fine sandy loam, 
dark gray (5Y 4/1) moist; many coarse prominent 
dark brown (7.5YR 4/2) and brown (7.5YR 5/4} 
mottles, dark brown (7.5YR 3/2 and 4/4) moist; 
weak fine subangular blocky structure; slightly hard, 
friable, slightly sticky and nonplastic; common very 
fine roots; common very fine tubular pores; 
moderately alkaline. 


The content of gravel is 0 to 5 percent. 

The A horizon has color of 2.5Y 5/2 or 4/2 or 10YR 
5/3, 5/2, 5/1, or 4/2. When moist, it has color of 2.5Y 
3/2 or 3/3 or 10YR 3/3, 3/2, 3/1, or 2/2. It is fine sandy 
loam or clay loam. It is neutral or mildly alkaline. 

The C horizon has color of 5Y 5/1 or 10YR 5/3 or 
8/1. When moist, it has color of 5Y 4/1 or 10YR 4/3 or 
7/1. Itis stratified loamy sand, loamy fine sand, loam, 
fine sandy loam, sandy loam, or silt loam. Mottles are 
distinct or prominent. Reaction is neutral to strongly 
alkaline. 


Guard Series 


The Guard series consists of poorly drained soils on 
basin rims. In some areas these soils are artificially 
drained. They are very deep. They formed in alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Guard series are fine-loamy, mixed 
(calcareous), thermic Duric Haplaquolls. 

Typical pedon of Guard clay loam, drained, 0 to 2 
percent slopes; lat. 38 degrees 07 minutes 09 seconds 
N. and long. 121 degrees 25 minutes 14 seconds W., in 
an unsectionized area of the Terminous quadrangle: 


Ap—0 to 5 inches; dark gray (10YR 4/1) clay loam, very 
dark gray (10YR 3/1) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; many very fine and fine roots; 
many very fine interstitial pores; strongly 
effervescent; disseminated lime; moderately 
alkaline; gradual wavy boundary. 

A—5 to 15 inches; gray (10YR 5/1) clay loam, very dark 
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gray (10YR 3/1) moist; common fine distinct pale 
olive (5Y 6/3) mottles, olive (5Y 5/3) moist; 
moderate coarse angular blocky structure; hard, 
friable, sticky and plastic; many very fine and 
common fine roots; common very fine tubular and 
interstitial pores; slightly effervescent; disseminated 
lime; moderately alkaline; abrupt wavy boundary. 

Bkqi—15 to 27 inches; variegated light gray (5Y 7/2) 
and light olive gray (5Y 6/2) clay loam, gray (5Y 
5/1) moist; common fine distinct and prominent 
yellow (10YR 7/8) and strong brown (7.5YR 5/6) 
mottles, dark yellowish brown (10YR 4/6) moist; 
massive; hard, brittle, sticky and plastic; few very 
fine and fine roots; few very fine and fine interstitial 
and tubular pores; many durinodes; strongly 
effervescent; disseminated lime and common 
concretions of lime; moderately alkaline; abrupt 
smooth boundary. 

Bkq2—27 to 72 inches; light gray (5Y 7/2) clay loam, 
dark gray (5Y 4/1) moist; common fine distinct and 
prominent strong brown (7.5YR 5/6) and brownish 
yellow (10YR 6/6) mottles, olive (SY 4/3) and dark 
brown (10YR 3/3) moist; massive; hard, weakly 
cemented, sticky and plastic; few fine and very fine 
roots; few very fine and fine interstitial pores; many 
durinodes; strongly effervescent; disseminated lime 
and concretions of lime; moderately aikaline. 


The 10- to 40-inch control section has 20 to 35 
percent clay. 

The A horizon has color of N 4/0 or 5/0 or 10YR 4/1, 
4/2, 5/1, or 5/2. When moist, it has color of N 2/0 or 3/0 
or 10YR 2/1, 3/1, or 3/2. It has distinct or prominent 
maottles in the lower part. The content of gravel is 0 to 5 
percent. 

The Bkq horizon has color of N 6/0 or 7/0; 10YR 5/1, 
5/2, 5/3, 5/4, 6/1, 6/2, 6/3, 6/4, or 7/1; or 5Y 4/1, 6/2, or 
7/2, When moist, it has color of N 4/0 or 5/0; 10YR 4/2, 
5/1, 5/2, or 6/1; or 5Y 4/1 or 5/1. Mottles are distinct or 
prominent. Weakly cemented, brittle layers with 30 to 
40 percent durinodes by volume are at a depth of 15 to 
23 inches. This horizon is clay loam or sandy clay loam. 


Hicksville Series 


The Hicksville series consists of moderately well 
drained soils on low stream terraces. These soils are 
deep and very deep. They formed in alluvium derived 
from mixed rock sources. Slope ranges from 0 to 5 
percent. 

Soils of the Hicksville series are fine-loamy, mixed, 
thermic Mollic Haploxeralfs. 

Typical pedon of Hicksville gravelly loam, 0 to 2 
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percent slopes, occasionally flooded; 2,050 feet south 
and 1,620 feet west of the northeast corner of sec. 28, 
T.8N., R. 5 E., Goose Creek quadrangle: 


A—0 to 4 inches; dark brown (10YR 4/3) gravelly loam, 
very dark grayish brown (10YR 3/2) moist; massive: 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; common very fine tubular and 
interstitial pores; 15 percent gravel; slightly acid; 
clear smooth boundary. 

AB-—4 to 13 inches; dark brown (10YR 4/3) gravelly 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subanguilar blocky structure; hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many fine tubular and common very fine 
tubular and interstitial pores; common thin clay films 
bridging mineral grains; 15 percent gravel; slightly 
acid; clear smooth boundary. 

Bti—13 to 20 inches; dark brown {10YR 4/3) gravelly 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
hard, friable, sticky and slightly plastic; common 
very fine roots; many very fine and common fine 
tubular pores; common thin clay films lining pores 
and bridging mineral grains; 15 percent gravel; 
neutral; clear smooth boundary. 

Bt2—20 to 28 inches; dark brown ({0YR 4/3) and 
brown (7.5YR 5/4) gravelly sandy clay loam, dark 
brown (10YR 3/3) and brown (7.5YR 4/4) moist; 
massive; very hard, firm, sticky and plastic; few very 
fine roots; many very fine tubular and few very fine 
interstitial pores; many moderately thick clay films 
bridging mineral grains and common moderately 
thick clay films lining pores; 25 percent gravel and 5 
percent cobbles; neutral; gradual wavy boundary. 

Bt8—28 to 36 inches; brown (10YR 5/3) gravelly sandy 
clay loam, dark brown (10YR 4/3) moist; common 
medium faint yellowish brown (10YR 5/6) mottles, 
dark yeltowish brown (10YR 4/6) moist; massive; 
very hard, firm, sticky and plastic; common very fine 
interstitial pores; many thin and few moderately 
thick clay films bridging mineral grains; 25 percent 
gravel and 5 percent cobbles; mildly alkaline; clear 
wavy boundary. 

2Bt4—36 to 49 inches; light yellowish brown (10YR 6/4) 
very gravelly sandy clay loam, brown (7.5YR 4/4) 
moist; few fine distinct strong brown (7.5YR 5/6) 
mottles, strong brown (7.5YR 4/6) moist; massive; 
hard, firm, slightly sticky and slightly plastic; 
common very fine interstitial pores; many thin and 
few moderately thick clay films bridging mineral 
grains; few fine very dark gray (10YR 3/1) iron and 
manganese stains; 35 percent gravel and 5 percent 
cobbles; mildly alkaline; clear wavy boundary. 
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2Bi5—49 to 56 inches; brown (7.5YR 5/4) very gravelly 
sandy clay loam, brown (7.5YR 4/4) moist; massive; 
hard, firm, sticky and plastic; common very fine 
interstitial pores; common moderately thick clay 
films bridging mineral grains; 35 percent gravel and 
5 percent cobbles; mildly alkaline; clear wavy 
boundary. 

2Bi6—56 to 60 inches; brown (7.5YR 5/4) very gravelly 
sandy ioam, brown (7.5YR 4/4) moist; massive; 
hard, friable, slightly sticky and slightly plastic; many 
very fine interstitial pores; many thin clay films 
bridging mineral grains; 35 percent gravel and 5 
percent cobbles; mildly alkaline. 


Some pedons have soft sandstone at a depth of 40 
to 60 inches. 

The A horizon has color of 10YR 4/3, 5/2, or 5/3. 
When moist, it has color of 7.5YR 3/2 or 10YR 3/2 or 
3/3. It is loam or gravelly loam. The content of gravel is 
0 to 35 percent. Reaction is moderately acid or slightly 
acid. 

Some pedons have an AB horizon. In this horizon 
color and reaction are similar to those in the A horizon. 
The content of clay is 1 to 4 percent higher than that in 
the A horizon. 

The Bt horizon has color of 7.5YR 4/4 or 5/4 or 10YR 
4/3, 5/2, or 5/3. When moist, it has color of 7.5YR 3/4 
or 4/4 or 10YR 3/2, 3/3, or 4/3. It is sandy clay loam, 
clay loam, gravelly clay loam, or gravelly sandy clay 
loam. The content of gravel is 5 to 35 percent. Reaction 
is slightly acid to mildly alkaline. 

The 2Bt horizon is 7.5YR 5/4 or 10YR 6/3 or 6/4. 
When moist, it has color of 7.5YR 4/4 or 10YR 5/3 or 
5/2. It is stratified very gravelly sandy loam, very 
gravelly sandy clay loam, sandy clay loam, sandy loam, 
gravelly loamy sand, or gravelly clay loam. The content 
of gravel is 5 to 50 percent, and the content of cobbles 
is 0 to 5 percent. Reaction is neutral or mildly alkaline. 


Hollenbeck Series 


The Hollenbeck series consists of moderately well 
drained soils on basin rims and in interfan basins. 
These soils are deep to a hardpan. They formed in 
alluvium derived from mixed rock sources. Slope ranges 
from 0 to 3 percent. 

Soils of the Hollenbeck series are fine, 
montmorillonitic, thermic Typic Chromoxererts. 

Typical pedon of Hollenbeck silty clay, 0 to 2 percent 
slopes; 1,280 feet north and 40 feet east of the 
southwest corner of sec. 16, T. 1.N.,R.8E., Peters 
quadrangle: 


Ap—0O to 10 inches; dark grayish brown (10YR 4/2) silty 
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clay, very dark grayish brown (10YR 3/2) moist; 
strong medium subangular blocky structure; 
extremely hard, very firm, very sticky and very 
plastic; common very fine roots; common very fine 
tubular pores; neutral; abrupt smooth boundary. 

Bw1—10 to 27 inches; brown (10YR 4/3) clay, very 
dark grayish brown (10YR 3/2) moist; moderate 
very coarse angular blocky structure; extremely 
hard, very firm, very sticky and very plastic; 
common very fine roots; common very fine tubular 
pores; many intersecting slickensides and wedge- 
shaped aggregates; neutral; gradual wavy 
boundary. 

Bw2—27 to 37 inches; brown (10YR 4/3) clay, dark 
brown (10YR 3/3) moist; moderate coarse angular 
blocky structure; extremely hard, very firm, very 
sticky and very plastic; few fine roots; few very fine 
tubular pores; many intersecting slickensides and 
wedge-shaped aggregates; few fine manganese 
concretions; mildly alkatine; clear wavy boundary. 

Bk—37 to 42 inches; grayish brown (10YR 5/2) silty 
clay loam, brown (10YR 4/3) moist; moderate 
coarse angular blocky structure; hard, firm, sticky 
and plastic; few very fine tubular pores; strongly 
effervescent; common fine rounded soft masses of 
lime; moderately alkaline; abrupt smooth boundary. 

Bkqm—42 to 60 inches; light yellowish brown (10YR 
6/4), strongly cemented duripan, brown (10YR 4/3) 
moist; massive; brittle; continuous indurated laminar 
cap 1 to 2 millimeters thick; strongly effervescent; 
many fine soft masses of lime. 


Depth to the duripan is 40 to 60 inches. The 
combined thickness of the A, Bw, and Bk horizons is 40 
to 60 inches. 

The A horizon has color of 10YR 5/2, 4/2, 4/3, or 3/2 
or 7.5Y 5/2 or 4/2. When moist, it has color of 10YR 3/2 
or 3/3 or 7.5YR 3/2. It is clay, silty clay, or silty clay 
loam. Reaction is neutral to moderately alkaline. 

The Bk horizon has color of 10YR 4/2, 4/3, 4/4, 5/2, 
or 5/3 or 7.5Y 4/4. When moist, it has color of 10YR 
3/2, 3/3, or 4/3 or 7.5YR 3/4. It is silty clay loam or clay 
loam. Reaction is neutral to moderately alkaline. Lime 
occurs as concretions or soft masses. 

The Bkqm horizon has color of 10YR 4/3, 4/4, 5/3, 
5/4, or 6/4. When moist, it has color of 10YR 4/2, 4/3, 
or 5/2. 


Honcut Series 


The Honcut series consists of well drained soils on 
alluvial fans. These soils are very deep. They formed in 
alluvium derived from granitic rock sources. Slope 
ranges from 0 to 2 percent. 
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Soils of the Honcut series are coarse-loamy, mixed, 
nonacid, thermic Typic Xerorthents. 

Typical peden of Honcut sandy loam, 0 to 2 percent 
slopes; 500 feet south and 250 feet east of the 
northwest corner of sec. 10, T.2S., R. 8 E., Avena 
quadrangle: 


Ap—0 to 6 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 4/3) moist; massive; hard, very friable, 
nonsticky and nonplastic; few very fine roots; 
slightly acid; abrupt smooth boundary. 

A—6 to 21 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 4/3) moist; massive; hard, friable, 
nonsticky and nonplastic; few very fine and medium 
roots; common very fine tubular pores; neutral; 
clear smooth boundary. 

C1—21 to 56 inches; brown (10YR 5/3) sandy loam, 
dark brown (10YR 4/3) moist; massive; slightly hard, 
friable, nonsticky and nonplastic; few very fine and 
fine and common coarse roots; common very fine 
tubular pores; neutral; clear smooth boundary. 

C2—56 to 60 inches; yellowish brown (10YR 5/4) sandy 
foam, dark yellowish brown (10YR 4/4) moist; 
massive; very hard, firm, nonsticky and nonplastic; 
few coarse roots; common very fine tubular pores; 
neutral. 


The content of gravel is 0 to 15 percent. 

The A horizon has color of 10YR 5/2, 5/3, or 5/4. 
When moist, it has color of 10YR 3/3, 4/2, or 4/3. 
Reaction is slightly acid or neutral. 

The C horizon has color of 10YR 5/2, 5/3, 5/4, 6/3, or 
6/4. When moist, it has color of 10YR 4/2, 4/3, or 4/4. It 
is sandy loam or coarse sandy loam. Reaction is slightly 
acid to mildly alkaline. 


Honker Series 


The Honker series consists of well drained soils on 
mountains. These soils are moderately deep. They 
formed in material weathered from sandstone. Slope 
ranges from 30 to 75 percent. 

Soils of the Honker series are fine, mixed, thermic 
Mollic Palexeralfs. 

Typical pedon of Honker loam, in an area of Honker- 
Vallecitos-Gonzaga complex, 30 to 50 percent slopes; 
1,425 feet north and 2,175 feet west of the southeast 
corner of sec. 36, T. 4 S., R. 4 E., Lone Tree Creek 
quadrangle: 


A—0 to 5 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; weak medium subangular blocky 
structure; hard, friable, nonsticky and nonplastic; 
many very fine and few fine roots; many very fine 
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interstitial pores; 5 percent gravel; neutral: abrupt 
wavy boundary. 

Bti—5 to 11 inches: brown (7.5YR 5/4) gravelly clay, 
brown (7.5YR 4/4) moist; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; many very fine and common fine roots; 
many very fine and common fine tubular pores; 
common thin clay films on faces of peds and lining 
tubular pores; 25 percent gravel; mildly alkaline; 
clear wavy boundary. 

Bt2—11 to 23 inches; brown (7.5YR 5/4) and strong 
brown (7.5YR 5/6) gravelly clay, reddish brown 
(5YR 4/4) and yellowish red (5YR 4/6) moist; 
moderate coarse subangular blocky structure; hard, 
firm, sticky and very plastic; many very fine and few 
fine, medium, and coarse roots; common fine 
tubular pores; common moderately thick clay films 
on faces of peds and lining tubular pores; 25 
percent gravel; neutral; gradual wavy boundary. 

Bt3—23 to 33 inches; brown (7.5YR 5/4) gravelly clay, 
brown (7.5YR 4/4) moist; moderate coarse 
subangular blocky structure; hard, firm, very sticky 
and very plastic; few very fine and fine roots; many 
very fine and common fine tubular pores; common 
moderately thick clay films on faces of peds and 
lining tubular pores; 30 percent gravel; neutral; 
abrupt wavy boundary. 

R—33 inches; grayish brown (2.5Y 5/2), slightly 
weathered hard sandstone. 


The depth to hard sandstone is 20 to 40 inches. 

The A horizon has color of 7.5YR 5/4, 6/2, or 6/4 or 
10YR 5/3 or 6/2. When moist, it has color of 7.5YR 3/2 
or 3/4 or 10YR 3/2 or 3/3. It is loam or gravelly loam. 
The content of gravel is 0 to 15 percent. Reaction is 
slightly acid or neutral. 

The Bt horizon has color of 2.5YR 5/4, 5/6, 6/4, or 
6/6; 5YR 5/3, 6/3, or 6/4; or 7.5YR 5/4, 5/6, 6/4, or 6/6. 
When moist, it has color of SYR 4/4 or 4/6 or 7.5YR 4/4 
or 5/6. It is gravelly clay loam or gravelly clay. The 
content of clay is 35 to 55 percent. The content of 
gravel is 15 to 30 percent. Reaction is neutral or mildly 
alkaline. 


Itano Series 


The Itano series consists of poorly drained soils on 
flood plains and deltas. These soils are artificialty 
drained. They are very deep. They formed in alluvium 
derived from granitic rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the ltano series are fine-silty, mixed, acid, 
thermic Typic Fluvaquents. 

Typical pedon of Itano silty clay loam, partially 
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drained, 0 to 2 percent slopes; lat. 38 degrees 03 
minutes 13 seconds N. and long. 121 degrees 32 
minutes 45 seconds W., in an unsectionized area of the 
Bouldin Island quadrangle: 


Ap—0 to 15 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
massive; hard, friable, sticky and slightly plastic; 
many very fine and fine roots; common very fine 
tubular pores; very strongly acid; clear smooth 
boundary. 

2Ab—15 to 34 inches; grayish brown (2.5Y 5/2) silty 
clay loam, very dark gray (5Y 3/1) moist; many 
medium prominent reddish brown (5YR 5/4) mottles, 
reddish brown (5YR 4/4) moist; massive; hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; few very fine tubular pores; very 
strongly acid; gradual smooth boundary. 

2Cg1—34 to 44 inches; grayish brown (2.5Y 5/2), 
stratified silty clay loam, dark olive gray (5Y 3/2) 
moist; common medium prominent reddish brown 
(5YR 5/4) mottles, dark reddish brown (5YR 3/4) 
moist; massive; hard, friable, slightly sticky and 
slightly plastic; few very fine roots; very strongly 
acid; gradual smooth boundary. 

2Cg2—44 to 60 inches; grayish brown (2.5Y 5/2), 
stratified silty clay loam, dark olive gray (5Y 3/2) 
moist; common medium prominent reddish brown 
(5YR 5/4) mottles, yellowish red (5YR 4/6) and dark 
reddish brown (5YR 3/4) moist; massive; hard, 
friable, slightly sticky and slightly plastic; very 
strongly acid. 


The 10- to 40-inch control section has 20 to 30 
percent clay. 

The A horizon has color of 10YR 5/1, 5/2, or 6/2 or 
2.5Y 5/2 or 6/2. When moist, it has color of 10YR 3/1 or 
4/2 or 2.5Y 3/1 or 4/1. Reaction is extremely acid or 
very strongly acid. 

The 2Ab horizon has color of 2.5Y 4/2 or 5/2 or 5Y 
5/1 or 6/2. When moist, it has color of 2.5Y 3/1 or 5Y 
3/1 or 5/1. It is silt loam or silty clay loam. This horizon 
is very strongly acid or strongly acid. 

The 2Cg horizon has color of 2.5Y 4/2 or 5/2 or 5Y 
3/2, 4/2, or 5/2. When moist, it has color of 2.5Y 3/2 or 
SY 3/2. It is stratified very fine sandy loam to silty clay 
loam. This horizon is extremely acid or very strongly 
acid. 


Jacktone Series 


The Jacktone series consists of somewhat poorly 
drained soils in basins. These soils are artificially 
drained. They are moderately deep to a hardpan. They 
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formed in alluvium derived from mixed rock sources. 
Slope ranges from 0 to 2 percent. 

Soils of the Jacktone series are fine, montmorillonitic, 
thermic Typic Pelloxererts. 

Typical pedon of Jacktone clay, 0 to 2 percent 
slopes; 2,500 feet south and 1,350 feet west of the 
northeast corner of sec. 10, T. 1 S., R. 7 E., Manteca 
quadrangle: 


Ap—O to 7 inches; very dark gray (10YR 3/1) clay, 
black (1{0YR 2/1) moist; dominantly moderate 
coarse prismatic structure but moderate medium 
subangular blocky structure in the upper 1 inch; 
very hard, firm, very sticky and very plastic; 
common very fine roots; common very fine 
interstitial and tubular pores; few fine black (10YR 
2/1) manganese concretions; neutral; clear wavy 
boundary. 

Ai—7 to 15 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; weak coarse prismatic 
structure parting to moderate coarse subangular 
blocky; very hard, firm, very sticky and very plastic; 
few very fine roots; many very fine interstitial and 
common very fine tubular pores; few fine black 
(10YR 2/1) manganese concretions; common 
intersecting slickensides; slightly effervescent: 
disseminated lime; neutral; gradual wavy boundary. 

A2—15 to 22 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; common fine distinct 
yellowish brown (10YR 5/6) mottles; weak coarse 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; few very fine roots; many 
very fine tubular and interstitial pores; few fine black 
(10YR 2/1) manganese concretions; common 
intersecting slickensides; strongly effervescent; 
disseminated lime and few fine, medium, and 
coarse soft masses of lime; moderately alkaline; 
gradual wavy boundary. 

Bk1i—22 to 28 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; common fine yellowish 
brown (10YR 5/4) mottles, dark yellowish brown 
(10YR 4/4) moist; weak coarse subangular blocky 
structure; very hard, firm, very sticky and very 
plastic: few very fine roots; many very fine tubular 
and interstitial pores; few fine black (10YR 2/1) 
manganese concretions; common intersecting 
slickensides; strongly effervescent; few fine, 
medium, and coarse soft masses of lime; strongly 
alkaline; clear irregular boundary. 

Bk2—28 to 34 inches; light gray (10YR 6/1) clay loam, 
gray (10YR 5/1) moist; massive; very hard, firm, 
very sticky and plastic; common very fine tubular 
and interstitial pores; few fine black (10YR 2/1) 
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manganese concretions; violently effervescent; 
disseminated lime and coarse soft masses of lime; 
strongly alkaline; abrupt wavy boundary. 

2Bkqm—34 to 37 inches; light gray (10YR 6/1), strongly 
cemented or indurated duripan, gray (10YR 5/1) 
moist; few fine yellowish brown (10YR 5/6) mottles; 
massive; brittle; common very fine tubular and 
interstitial pores; few fine black (10YR 2/1) 
manganese concretions; indurated continuous 
laminar cap 1 to 5 millimeters thick, 75 percent 
silica cemented within the matrix; violently 
effervescent; disseminated lime and coarse soft 
masses of lime; moderately alkaline; abrupt wavy 
boundary. 

2Bk—37 to 46 inches; yellowish brown (10YR 5/4) 
loam, dark yellowish brown (10YR 4/4) moist; 
massive; hard, firm, nonsticky and slightly plastic; 
many very fine tubular and interstitial pores; few 
fine black ({0YR 2/1) manganese concretions; 15 
percent weakly cemented durinodes; strongly 
effervescent; disseminated lime; strongly alkaline; 
clear wavy boundary. 

3Bkq—46 to 60 inches; yellowish brown (10YR 5/4), 
weakly cemented duripan, dark yellowish brown 
(10YR 4/4) moist; massive; brittle; few fine black (N 
2/0) manganese concretions; 40 to 70 percent silica 
cemented within the matrix; strongly effervescent; 
disseminated lime; strongly alkaline. 


Depth to the duripan is 20 to 40 inches. 

The A horizon has color of N 3/0 or 10YR 3/1, 4/1, or 
5/1 mixed in some pedons with 10YR 3/2, 4/2, or 4/3. 
When moist, it has color of N 2/0 or 3/0 or 10YR 3/1 or 
2/1 mixed in some pedons with 10YR 3/2 or 3/3. 
Reaction is neutral to moderately alkaline within a depth 
of 15 inches and moderately alkaline or strongly 
alkaline below a depth of 15 inches. 

The Bk and 2Bk horizons have color of 10YR 5/4, 
6/1, 6/2, 6/3, 6/4, or 7/2. When moist, they have color of 
10YR 4/2, 4/3, 4/4, or 5/1 or 2.5Y 5/2. They are 
moderately alkaline or strongly alkaline. The Bk horizon 
is clay loam, silty clay, or clay. The 2Bk horizon is loam, 
sandy clay loam, or clay loam and has 0 to 15 percent 
weakly cemented durinodes. 

The 2Bkqm horizon has color of 10YR 4/2, 4/3, 4/4, 
5/2, 5/4, 5/6, or 6/1 or 7.5Y 5/6 or 6/4. When moist, it 
has color of 7.5YR 4/4 or 10YR 4/2, 4/3, 4/4, 5/1, 5/2, 
or 5/4. It is strongly cemented or has thin laminar bands 
that are indurated below the upper boundary. 
Carbonates are disseminated or segregated in soft 
masses. 

The 3Bkq horizon has the same colors as the 2Bkqm 
horizon. It is weakly cemented to strongly cemented 
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with silica and carbonates in 30 to 70 percent of the 
matrix. Carbonates are either disseminated or 
segregated. 


Jahant Series 


The Jahant series consists of moderately well 
drained soils on low terraces. These soils are deep to a 
hardpan. They formed in alluvium derived from mixed 
but predominantly granitic rock sources. Slope ranges 
from 0 to 8 percent. 

Soils of the Jahant series are fine-loamy, mixed, 
thermic Mollic Palexeralfs. 

Typical pedon of Jahant loam, 0 to 2 percent slopes; 
50 feet south and 2,550 feet east of the northwest 
corner of sec. 22, T. 4N., R. 6 E., Lodi North 
quadrangle: 


Api—o to 5 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; common very fine tubular and 
interstitial pores; slightly acid; gradual wavy 
boundary. 

Ap2—S to 14 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
very hard, friable, slightly sticky and slightly plastic; 
few very fine roots; many very fine tubular and 
interstitial pores; slightly acid; clear wavy boundary. 

Bti—14 to 22 inches; pale brown (10YR 6/3) loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; very hard, friable, slightly sticky 
and slightly plastic; few very fine roots; many very 
fine tubular and interstitial pores; few thin clay films 
bridging mineral grains and on faces of peds; 
slightly acid; gradual wavy boundary. 

Bt2—22 to 31 inches; dark brown (7.5YR 4/4) loam, 
dark brown (7.5YR 4/4) moist; moderate medium 
subangular blocky structure; very hard, friable, 
slightly sticky and slightly plastic; few very fine 
roots; many very fine tubular and interstitial pores; 
common thin clay films bridging mineral grains, 
lining pores, and on faces of peds; slightly acid; 
abrupt wavy boundary. 

Bt3—-31 to 36 inches; variegated brown (7.5YR 5/4) and 
dark brown (7.5YR 4/4) clay loam, dark brown 
(7.5YR 4/4) moist; moderate coarse angular blocky 
structure; extremely hard, firm, sticky and plastic; 
few very fine roots; common very fine tubular and 
interstitial pores; many moderately thick clay films 
lining pores and on faces of peds; neutral; abrupt 
wavy boundary. 

Bt4—36 to 49 inches; variegated brown (7.5YR 5/4) and 
dark brown (7.5YR 4/4) clay, dark brown (7.5YR 
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4/4) moist; moderate coarse angular blocky 
structure; extremely hard, firm, sticky and plastic; 
many very fine and few fine tubular pores; many 
moderately thick clay films lining pores and on faces 
of peds; slightly acid; abrupt wavy boundary. 

Bq—49 to 53 inches; variegated brown (7.5YR 5/4) and 
dark brown (7.5YR 4/4) duripan, dark brown (7.5YR 
4/4) moist; extremely hard, brittle; few roots matted 
on top of the duripan and in fractures; opal coatings 
on fracture faces; estimated 40 to 60 percent silica 
cemented within the matrix; neutral; abrupt wavy 
boundary. 

Bqm—S3 to 60 inches; variegated light brown (7.5YR 
6/4) and brown (7.5YR 5/4), indurated duripan, dark 
brown (7.5YR 3/4 4/4) moist; extremely hard; 
estimated 70 to 85 percent silica cemented within 
the matrix. 


Depth to the duripan is 40 to 60 inches. The content 
of gravel is 0 to 10 percent. 

The A horizon has color of 7.5YR 5/2 or 10YR 5/2, 
5/3, or 6/3. When moist, it has color of 7.5YR 3/2 or 
10YR 3/2 or 3/3. 

The upper part of the Bt horizon has color of 7.5YR 
4/4, 5/4, or 6/4 or 10YR 6/3 or 6/4. When moist, it has 
color of 7.5YR 4/4 or 10YR 3/3, 4/3, or 4/4. It is loam or 
clay loam and has 20 to 30 percent clay. The lower part 
has color of 7.5YR 4/4, 4/6, 5/4, 5/6, or 6/4 or 10YR 
5/2, 5/4, 5/6, or 6/4. When moist, it has color of 7.5YR 
3/4, 4/2, 4/4, or 4/6 or 10YR 4/4 or 4/6. It is clay loam 
or clay and has 35 to 60 percent clay. The Bg and Bqm 
horizons have the same colors as the Bt horizon. 


Kaseberg Series 


The Kaseberg series consists of well drained or 
somewhat excessively drained soils on hills. These soiis 
are shallow to a hardpan. They formed in material 
weathered from weakly consolidated or moderately 
consolidated sandstone or siltstone. Slope ranges from 
2 to 30 percent. 

Soils of the Kaseberg series are loamy, mixed, 
thermic, shallow Typic Durochrepts. 

Typical pedon of Kaseberg fine sandy loam, 2 to 15 
percent slopes; 710 feet north and 100 feet east of the 
southwest corner of sec. 25, T. 5 N., R. 8 E., Goose 
Creek quadrangle: 


A1—0 to 3 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark brown (10YR 3/3) moist; common 
fine distinct strong brown (7.5YR 5/6) root stains, 
strong brown (7.5YR 4/6) moist; weak coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; many very fine roots; 
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common very fine tubular and few very fine 
interstitial pores; moderately acid; clear smooth 
boundary. 

A2—3 to 10 inches: pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 3/3) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many medium tubular and common very fine 
interstitial and tubular pores; slightly acid; gradual 
wavy boundary. 

Bw—10 to 17 inches; pinkish gray (7.5YR 6/2) fine 
sandy loam, brown (10YR 4/3) moist; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
many very fine interstitial and tubular and many 
medium tubular pores; common thin clay films 
bridging mineral grains and lining pores; 5 percent 
gravel; slightly acid; abrupt wavy boundary. 

Bqm—17 to 20 inches; very pale brown (10YR 7/4), 
continuously indurated duripan, yellowish brown 
(10YR 5/6) moist; stratified with light yellowish 
brown (10YR 6/4) and light gray (10YR 7/2), 
discontinuous, silica-cemented sandy loam, dark 
yellowish brown (10YR 4/4) and grayish brown 
(2.5Y 5/2) moist; laminar silica bands less than % 
inch thick; few fine distinct yellowish brown (10YR 
5/6) mottles, dark yellowish brown (10YR 4/6) moist; 
few fine distinct very dark gray (10YR 3/1) iron and 
manganese stains, black (N 2/0) moist; slightly acid; 
abrupt wavy boundary. 

Cr—20 inches; light gray (10YR 7/2) soft sandstone, 
grayish brown (2.5Y 5/2) moist; very pale brown 
(10YR 7/4) laminar silica bands along fractures, 
yellowish brown (10YR 5/6) moist; common fine 
distinct strong brown (7.5YR 5/6) clay films and iron 
stains lining pores, strong brown (7.5YR 4/6) moist; 
slightly acid. 


Depth to the duripan is 10 to 20 inches. Reaction is 
moderately acid to neutral. 

The A horizon has color of 7.5YR 4/4 or 6/4 or 10YR 
6/2, 6/3, 6/4, or 7/2. When moist, it has color of 7.5YR 
3/4 or 10YR 3/3, 4/3, or 4/4. It is fine sandy loam, loam, 
or loamy sand. The content of gravel is 0 to 15 percent. 

The Bw horizon has color of 7.5YR 6/2 or 6/4 or 
10YR 6/4, 6/3, or 7/4. When moist, it has color of 7.5YR 
3/4 or 4/4 or 10YR 3/4, 4/3, or 4/4. It is fine sandy loam, 
loam, or loamy sand. The content of gravel is 0 to 25 
percent. 

The Bqm horizon has color of 10YR 6/4, 7/2, 7/4, or 
7/6. When moist, it has color of 7.5YR 4/4 or 5/6, 10YR 
4/4 or 5/6, or 2.5Y 5/2. 

The Cr horizon has color of 10YR 6/4, 7/2, or 7/4. 
When moist, it has color of 10YR 4/3 or 5/4 or 2.5Y 5/2. 
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It consists of weakly consolidated or moderately 
consolidated sandstone or siltstone. 

Some pedons have a C horizon below the Bam 
horizon. This horizon has color of t0YR 7/2 or 7/3. 
When moist, it has color of 10YR 6/2 or 6/3. It is 
stratified sandy loam, loam, or sandy clay loam. 

Kaseberg loamy sand, 5 to 15 percent slopes, is a 
taxadjunct to the series and classifies as a sandy, 
mixed, thermic, shallow Typic Durochrept. It has a 
sandy contro! section and is underlain by dense, weakly 
cemented sediments. 


Keyes Series 


The Keyes series consists of moderately well drained 
soils on terraces and hills. These soils are shallow to a 
hardpan. They formed in material weathered from 
gravelly, basic andesitic, tuffaceous sandstone overlain 
by alluvium derived from mixed rock sources. Slope 
ranges from 2 to 15 percent. 

Soils of the Keyes series are clayey, mixed, thermic, 
shallow Abruptic Durixeralfs. 

Typical pedon of Keyes gravelly loam, in an area of 
Keyes-Bellota complex, 2 to 15 percent slopes; 575 feet 
north and 925 feet west of the southeast corner of sec. 
30, T. 3. N., AR. 9 E., Linden quadrangle: 


A-—0 to 5 inches; brown (7.5YR 5/2) gravelly loam, dark 
brown (7.5YR 3/2) moist; massive; hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; common very fine tubular and few very fine 
interstitial pores; 20 percent gravel; moderately 
acid; clear smooth boundary. 

AB—5 to 12 inches; brown (7.5YR 5/2) gravelly loam, 
dark brown (7.5YR 3/2) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; many very fine roots; common very 
fine tubular and many very fine interstitial pores; 
common thin clay films bridging mineral grains; 20 
percent gravel; moderately acid; stone line of 
quartzitic, metamorphic, and andesitic gravel at the 
lower boundary; abrupt smooth boundary. 

2Bt1—12 to 15 inches; brown (7.5YR 5/2) gravelly clay, 
dark brown (7.5YR 3/2) moist; strong very coarse 
prismatic structure; extremely hard, very firm, very 
sticky and very plastic; common very fine roots 
between peds; few very fine tubular pores; common 
moderately thick clay films on faces of peds; 15 
percent gravel; neutral; clear smooth boundary. 

2Bt2—15 to 19 inches; brown (7.5YR 4/2) gravelly clay, 
dark brown (7.5YR 3/2) moist; strong very coarse 
prismatic structure; extremely hard, very firm, very 
sticky and very plastic; few very fine roots between 
peds; common moderately thick clay films on faces 
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of peds; 15 percent gravel; neutral; abrupt smooth 
boundary. 

2Bqm—19 to 34 inches; yellowish brown (10YR 5/4), 
strongly cemented duripan, dark brown (7.5YR 4/4) 
moist; iron and manganese coatings on andesitic 
gravel; duripan resembles conglomerate and has 
more than 40 percent cemented gravel by voiume; 
gradual smooth boundary. 

3Cr—34 inches; light gray (10YR 7/1), weakly 
consolidated, basic andesitic, tuffaceous sandstone, 
grayish brown (10YR 5/2) moist; mildly alkaline. 


Depth to the duripan is 10 to 20 inches. In the control 
section, the content of clay is 35 to 50 percent and the 
content of gravel and cobbles is 15 to 35 percent by 
weighted average. 

The A horizon has color of 7.5YR 5/2 or 5/4 or 10YR 
5/2, 5/3, 5/4, or 6/3. When moist, it has color of 7.5YR 
3/2 or 3/4 or 10YR 3/2, 3/3, or 4/4. The content of 
gravel is 15 to 25 percent. The content of cobbles is 0 
to 10 percent. Reaction is moderately acid to neutral. 

The 2Bt horizon has color of 7.5YR 4/2, 4/4, or 5/2 or 
10YR 5/2. When moist, it has color of 7.5YR 3/2, 3/4, or 
4/4 or 10YR 3/3. Reaction is slightly acid or neutral. 

The 2Bqm horizon has color of 5YR 5/6, 7.5YR 5/6, 
or 10YR 5/4. When moist, it has color of 5YR 4/6, 
7.5YR 4/4 or 4/6, or 10YR 4/4. The duripan is 
moderately cemented with silica to indurated. 


Kingdon Series 


The Kingdon series consists of moderately well 
drained soils on low fan terraces. These soils are very 
deep. They formed in alluvium derived from granitic 
mixed rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Kingdon series are coarse-loamy, mixed, 
thermic Typic Argixerolls. 

Typical pedon of Kingdon fine sandy loam, 0 to 2 
percent slopes; 1,875 feet south and 1,350 feet west of 
the northeast corner of sec. 30, T. 4.N.,R.7€E., 
Lockeford quadrangle: 


Ap1—0 to 5 inches; brown (10YR 5/3) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular and interstitial and 
common fine tubular pores; moderately acid; abrupt 
wavy boundary. 

Ap2—S5 to 14 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; 
common very fine, fine, medium, and coarse roots; 
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many very fine tubular and interstitial and common 
fine tubular pores; slightly acid; clear wavy 
boundary. 

BA—14 to 19 inches; brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 3/3) moist; weak coarse 
angular blocky structure; hard, friable, slightly sticky 
and slightly plastic; few very fine, fine, and medium 
roots; many very fine tubular and interstitial pores; 
slightly acid; gradual wavy boundary. 

Bti—19 to 28 inches; pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 4/3) moist; massive; very 
hard, friable, slightly sticky and slightly plastic; few 
very fine, fine, medium, and coarse roots; many 
very fine tubular and interstitial pores; few thin clay 
films bridging mineral grains; neutral; gradual wavy 
boundary. 

Bt2—28 to 36 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; massive; very hard, friable, 
slightly sticky and slightly plastic; many very fine 
and fine roots; many very fine tubular and common 
very fine interstitial pores; common thin clay films 
bridging mineral grains and lining pores; neutral; 
clear wavy boundary. 

Bt3—36 to 42 inches; brown (10YR 5/3) fine sandy 
loam, brown (10YR 4/3) moist; massive; very hard, 
friable, slightly sticky and slightly plastic; few very 
fine, fine, and medium roots; many very fine tubular 
and interstitial pores; few thin clay films bridging 
mineral grains and lining pores; neutral; clear wavy 
boundary. 

C1i—42 to 51 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 5/3) moist; weak coarse angular 
blocky structure; very hard, friable, slightly sticky 
and slightly plastic; few very fine and fine and 
common medium roots; many very fine tubular and 
interstitial pores; neutral; clear wavy boundary. 

C2—51 to 61 inches; light gray (10YR 7/2) sandy loam, 
brown (10YR 5/3) moist; weak medium subangular 
blocky structure; very hard, friable, slightly sticky 
and slightly plastic; few very fine, fine, and medium 
roots; neutral. 


The A horizon has color of 10YR 5/3 or 5/2. When 
moist, it has color of 10YR 3/3 or 3/2. It generally is 
slightly acid or neutral, but in some pedons it is 
moderately acid in the upper part as a result of long- 
term applications of sulfur for the control of disease. 

The Bt horizon has color of 10YR 5/3, 6/3, or 6/4. 
When moist, it has color of 10YR 3/3, 3/4, 4/3, or 4/4. 
The content of clay in the control section generally is 15 
to 18 percent but ranges to 20 percent in the lower part. 
This horizon is sandy loam, fine sandy loam, or loam. 
Reaction is slightly acid to mildly alkaline. 

The € horizon has color of 10YR 6/2, 6/3, 6/4, or 7/2. 
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When moist, it has color of 10YR 4/2, 4/3, 4/4, or 5/4. It 
is sandy loam, fine sandy loam, or coarse sandy loam. 
Reaction is neutral to moderately alkaline. 


Kingile Series 


The Kingile series consists of very poorly drained 
soils on deltas. These soils are artificially drained. They 
are very deep. They formed in hydrophytic plant 
remains derived from reeds and tules and are underlain 
by alluvium derived from mixed sources. Slope ranges 
from 0 to 2 percent. 

Soils of the Kingile series are clayey, mixed, euic, 
thermic Terric Medisaprists. 

Typical pedon of Kingile muck, partially drained, 0 to 
2 percent slopes; lat. 38 degrees 03 minutes 37 
seconds N. and long. 121 degrees 26 minutes 44 
seconds W., in an unsectionized area of the Terminous 
quadrangle: 


Oap—O to 12 inches; muck, black (10YR 2/1) moist, 
black (10YR 2/1) rubbed, dark gray (10YR 4/1) dry; 
less than 5 percent fibers, none rubbed; moderate 
very fine and fine granular structure; slightly hard, 
slightly sticky and slightly plastic; strongly acid; 
abrupt smooth boundary. 

Oa—12 to 17 inches; muck, black (10YR 2/1) 
variegated with yellowish brown (10YR 5/4) moist, 
black ({0YR 2/1) rubbed, very dark brown (10YR 
2/2) dry; 10 to 20 percent fibers, less than 5 percent 
rubbed; massive; soft, slightly sticky and slightly 
plastic; strongly acid; clear smooth boundary. 

2C1—17 to 25 inches; silty clay that is very dark 
grayish brown (2.5YR 3/2} when moist and has 
yellowish red (5YR 4/6) bands; massive; hard, firm, 
sticky and plastic; moderately acid; clear smooth 
boundary. 

2C2—25 to 36 inches; silty clay loam that is very dark 
grayish brown (2.5Y 3/2) when moist and has 
variegated yellowish brown (10YR 5/6) and dark 
reddish brown (5YR 3/2) bands; massive; hard, firm, 
sticky and plastic; moderately acid; abrupt smooth 
boundary. 

2C3—36 to 61 inches; silty clay that is dark gray (N 4/0) 
when moist and has yellowish brown (10YR 5/6) 
and dark reddish brown (SYR 3/2) bands; massive; 
hard, firm, sticky and plastic; mildly alkaline. 


The depth to mineral material ranges from 16 to 36 
inches. The mineral portion of the control section has 
20 to 50 percent clay. Thin lenses of highly organic 
mineral material are at a depth of 16 to 36 inches in 
some pedons. 

The Oap horizon has color of 10YR 2/1, 2/2, 3/1, or 
3/2. It has 35 to 45 percent organic matter and has a 


trace of fibers to 5 percent fibers before rubbing. 
Reaction is very strongly acid to moderately acid. 

The Qa horizon has color of N 2/0 or 10YR 2/1 or 
2/2. The fibers have color of 10YR 5/4. The content of 
organic matter generally is 35 to 45 percent but ranges 
from 30 to 65 percent. This horizon has 5 to 20 percent 
fibers before rubbing and 0 to 10 percent fibers after 
rubbing. Reaction is strongly acid to slightly acid. 

The 2C horizon has color of N 4/0, 10YR 3/1 or 4/1, 
or 2.5Y 3/1 or 3/2. It is silty clay loam, silty clay, or clay. 
Reaction is moderately acid to mildly alkaline. 


Lithic Xerorthents 


Lithic Xerorthents consist of moderately well drained 
and well drained soils on the ridges and plateaus of 
volcanic flows and hills. These soils are very shallow. 
They formed in material weathered from hard, andesitic 
tuff breccia or hard, rhyolitic, tuffaceous sediments. 
About 20 percent of the surface is covered with pebbles 
and cobbles, and 10 percent is covered with stones and 
boulders. Slope ranges from 2 to 15 percent. 

Reference pedon of Lithic Xerorthents, in an area of 
Lithic Xerorthents-Toomes complex, 2 to 15 percent 
slopes; 2,350 feet south and 2,070 feet west of the 
northeast corner of sec. 7, T. 4.N., R. 9 E., Clements 
quadrangle: 


A1—0 to 1 inch; grayish brown (10YR 5/2) cobbly 
sandy loam, very dark brown (10YR 2/2) moist; 
moderate fine granular structure; slightly hard, very 
friable, nonsticky and nonplastic; many very fine 
roots; many very fine interstitial pores; 10 percent 
gravel; moderately acid; abrupt smooth boundary. 

A2—1 to 3 inches; grayish brown (10YR 5/2) cobbly 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
slightly hard, friable, nonsticky and nonplastic; many 
very fine roots; many very fine interstitial and 
tubular pores; 10 percent gravel; moderately acid; 
abrupt wavy boundary. 

R—3 inches; light gray (10YR 7/1), hard, andesitic tuff 
breccia, grayish brown (10YR 5/2) moist. 


The depth to hard bedrock is 1 to 4 inches. The 
content of gravel, cobbles, stones, and boulders is 5 to 
35 percent. Reaction is moderately acid or slightly acid. 

The A horizon has color of 10YR 5/2, 6/2, 6/3, or 7/3. 
When moist, it has color of 10YR 2/2, 3/2, 3/3, 4/2, 5/3, 
or 5/4. 


Madera Series 


The Madera series consists of moderately well 
drained soils on low terraces. These soils are 
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moderately deep to a hardpan. They formed in alluvium 
derived from granitic rock sources. Slope ranges from 0 
to 5 percent. 

Soils of the Madera series are fine, montmorillonitic, 
thermic Abruptic Durixeralfs. 

Typical pedon of Madera sandy loam, 0 to 2 percent 
slopes; 2,250 feet south and 660 feet west of the 
northeast corner of sec. 22, T. 1 S., R. 9 E., Escalon 
quadrangle: 


Ap—6O to 9 inches; grayish brown (10YR 5/2) sandy 
loam, brown (7.5YR 4/2) moist; common fine 
distinct strong brown (7.5YR 5/6) mottles when 
Moist; moderate medium subangular blocky 
structure; slightly hard, firm, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
very fine tubular and interstitial pores; moderately 
acid; clear wavy boundary. 

A--9 to 19 inches; brown (7.5YR 5/2) sandy loam, 
brown (7.5YR 4/2) moist; many fine distinct strong 
brown (7.5YR 5/6) mottles when moist; massive: 
slightly hard, firm, sticky and slightly plastic; few 
very fine roots; few very fine tubular and interstitial 
pores; moderately acid; gradual smooth boundary. 

Bt1—19 to 23 inches; brown (7.5YR 5/2) sandy clay 
loam, reddish brown (5YR 4/4} moist; weak coarse 
prismatic structure; hard, firm, sticky and plastic; 
few very fine roots; few very fine tubular and 
interstitial pores; few thin clay films bridging sand 
grains; slightly acid; abrupt wavy boundary. 

2Bt2—23 to 29 inches; light reddish brown (5YR 6/3) 
clay, reddish brown (5YR 4/3) moist; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; extremely hard, very firm, very 
sticky and plastic; few very fine tubular and 
common very fine interstitial pores; common thick 
clay films on faces of peds, lining pores, and 
bridging sand grains; neutral; abrupt wavy 
boundary. 

2Bkqm—29 to 60 inches; variegated pale brown (10YR 
6/3) and brown (7.5YR 5/4), indurated, iron- and 
silica-cemented duripan, dark yellowish brown 
(10YR 4/4) and dark brown (7.5YR 4/4) moist; 
massive; extremely hard; many fine black (N 2/0) 
manganese stains; strongly effervescent; fine 
seams of lime. 


Depth to the duripan is 20 to 40 inches. Most pedons 
have distinct or prominent mottles because of the 
cultural practices used in growing rice. 

The A horizon has color of 7.5YR 5/2 or 10YR 5/2, 
6/2, or 6/3. When moist, it has color of 7.5YR 4/2 or 
1OYR 4/2, 4/3, or 4/4. tt is sandy loam or loam. 
Reaction is moderately acid to neutral. 
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The Bt horizon has color of 5YR 6/3; 7.5YR 5/2, 5/4, 
or 6/4; or 10YR 5/3, 5/4, or 6/3. When moist, it has 
color of 5YR 3/4, 4/3, or 4/4; 7.5YR 4/2, 4/4, or 5/4: or 
1OYR 4/3 or 4/4. Reaction is slightly acid or neutral. 

The 2Bt horizon has color of 5YR 6/3; 7.5YR 5/2, 
5/4, or 6/4; or 10YR 5/3, 5/4, or 6/3. When moist, it has 
color of 5YR 3/4, 4/3, or 4/4; 7.5YR 4/2, 4/4, or 5/4; or 
10YR 4/3 or 4/4. It is clay, sandy clay, or clay loam. 
Reaction is neutral to moderately alkaline. 

The 2Bkqm horizon has the same colors as the 2Bt 
horizon. It is strongly cemented or indurated with silica, 
iron, and calcium carbonate. 


Manteca Series 


The Manteca series consists of moderately welt 
drained soils on low terraces. These soils are 
moderately deep to a hardpan. They formed in alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Manteca series are coarse-loamy, mixed, 
thermic Haplic Durixerolls. 

Typical pedon of Manteca fine sandy loam, 0 to 2 
percent slopes; 700 feet north and 1,350 feet west of 
the southeast corner of sec. 19,T.15S.,R.8E., 
Manteca quadrangle: 


Ap—0 to 7 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine and common medium and coarse 
roots; few very fine interstitial pores; strongly 
effervescent; disseminated lime; moderately 
alkaline; clear smooth boundary. 

A-7 to 11 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; few very 
fine, fine, and medium roots; few very fine interstitial 
pores; strongly effervescent; disseminated lime; 
moderately alkaline; clear smooth boundary. 

Bw—11 to 17 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
hard, friable, sticky and plastic; few very fine, fine, 
and medium roots; common very fine and fine 
interstitial and tubular pores; strongly effervescent; 
disseminated lime; moderately alkaline; clear 
smooth boundary. 

Bk—17 to 24 inches; light brownish gray (10YR 6/2) 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; weak medium subangular blocky structure; 
hard, friable, sticky and plastic; few very fine, fine, 
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and medium roots; common very fine and fine 
interstitial and tubular pores; strongly effervescent; 
disseminated lime and many coarse seams of lime; 
moderately alkaline; abrupt wavy boundary. 

2Bkqm—24 to 35 inches; light gray (10YR 7/1), 
indurated hardpan, variegated gray (10YR 5/1) and 
grayish brown (10YR 5/2) moist; massive; very 
hard, brittle; few very fine interstitial pores; strongly 
effervescent; common fine filaments of lime; 
intermittent thin bands of a discontinuous laminar 
cap cemented with silica, calcium, and iron 
throughout the horizon; moderately alkaline; clear 
wavy boundary. 

2Bq—35 to 54 inches; light gray (10YR 7/2), weakly 
cemented and strongly cemented duripan that 
crushes to loam, grayish brown (10YR 5/2) moist; 
massive; hard, brittle; few very fine interstitial pores; 
moderately alkaline; clear wavy boundary. 

3C—54 to 74 inches; variegated light gray (10YR 7/2) 
and white (10YR 8/2) sandy loam, grayish brown 
(10YR 5/2) and light brownish gray (10YR 6/2) 
moist; massive; slightly hard, friable, nonsticky and 
nonplastic; few very fine interstitial pores; 
moderately alkaline. 


Depth to the duripan is 20 to 40 inches. Some 
pedons have distinct or prominent mottles in the lower 
part of the B horizon. Reaction is mildly alkaline or 
moderately alkaline. 

The A horizon has color of 10YR 5/1 or 5/2. When 
moist, it has color of 10YR 3/1 or 3/2. 

The Bw and Bk horizons have color of 10YR 5/2, 5/4, 
6/2, 6/3, or 6/4. When moist, they have color of 10YR 
3/2, 4/2, 4/3, or 4/4. Texture is sandy loam, fine sandy 
loam, or loam. 

The 2Bkqm and 2Bq horizons have color of 10YR 
6/1, 7/1, or 7/2. When moist, they have color of 10YR 
5/1, 5/2, 6/1, or 6/2. They have a thin, indurated laminar 
cap over weakly cemented to strongly cemented 
material. In some pedons the cemented material has 
interbedded horizons that vary in texture and are not 
cemented. 

The 3C horizon has color of 10YR 6/1, 7/1, 7/2, or 
8/2. When moist, it has color of 10YR 5/1, 5/2, 6/1, or 
6/2. It is stratified loamy sand to loam. It is mildly 
alkaline or moderately alkaline. 


Merritt Series 


The Merritt series consists of very deep, poorly 
drained soils on flood plains. These soils are artificially 
drained. They are very deep. They formed in alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 
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Soils of the Merritt series are fine-silty, mixed, 
thermic Fluvaquentic Haploxerolls. 

Typical pedon of Merritt silty clay loam, partially 
drained, 0 to 2 percent slopes; lat. 37 degrees 52 
minutes 03 seconds N. and long. 121 degrees 24 
minutes 15 seconds W., in an unsectionized area of the 
Union Island quadrangle: 


Ap—O to 7 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; hard, 
friable, sticky and slightly plastic; many fine roots; 
common fine tubular pores; moderately alkaline; 
abrupt wavy boundary. 

A—7 to 17 inches; dark gray (10YR 4/1) silty clay loam, 
very dark gray (10YR 3/1) moist; moderate coarse 
‘subangular blocky structure; hard, friable, sticky and 
slightly plastic; many fine roots; few fine tubular 
pores; neutral; clear wavy boundary. 

Bk1—17 to 27 inches; light brownish gray (10YR 6/2) 
silt loam, dark brown (10YR 3/3) moist; many fine 
distinct strong brown (7.5YR 5/8) and pale yellow 
(2.5Y 7/4) mottles, yellowish brown (10YR 5/4), 
yellowish red (5YR 5/6}, and light brownish gray 
(2.5Y 6/2) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; common fine and 
few medium roots; common fine and medium 
tubular pores; slightly effervescent: disseminated 
lime and few fine filaments of lime; moderately 
alkaline; clear wavy boundary. 

Bk2—27 to 31 inches; grayish brown (10YR 5/2) silt 
loam, dark grayish brown (10YR 4/2) moist; many 
fine prominent reddish yellow (7.5YR 6/8) mottles, 
yellowish red (5YR 5/6) and brown (7.5YR 5/4) 
moist: weak fine subangular blocky structure, 
slightly hard, friable, slightly sticky and slightly 
plastic; common fine and few medium roots; 
common medium tubular pores; slightly 
effervescent; disseminated lime and few fine 
filaments of lime; moderately alkaline; abrupt wavy 
boundary. 

C—31 to 40 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; many 
fine prominent strong brown (7.5YR 5/8) and 
reddish yellow (7.5YR 6/6) mottles, strong brown 
(7.5YR 5/6) and brown (7.5YR 4/4) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, sticky and plastic; few fine and medium 
tubular pores; moderately alkaline; clear wavy 
boundary. 

Ab—40 to 49 inches; gray (10YR 5/1) silty clay loam, 
black (10YR 2/1) moist; many fine and medium 
prominent strong brown (7.5YR 5/8) and yellowish 
red (5YR 4/6) mottles when moist; moderate very 
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coarse angular blocky structure; hard, friable, sticky 
and slightly plastic; few fine and medium roots; 
common fine and few medium tubular pores; 
moderately alkaline; clear wavy boundary. 

C’—49 to 60 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark brown (10YR 3/3) moist; many 
fine prominent strong brown (7.5YR 5/8) and 
yellowish red (5YR 4/6) mottles when moist; 
massive; soft, very friable, nonsticky and nonplastic; 
few medium roots; common fine tubular pores; 
moderately alkaline. 


The A and Ab horizons have color of 10YR 4/1, 5/1, 
or 5/2 or 2.5Y 5/2. When moist, they have color of 
TOYR 2/1, 3/1, or 3/2, 2.5Y 3/2, or 5Y 3/2. Reaction is 
neutral to moderately alkaline. 

The Bk horizon has color of 10YR 5/2 or 6/2 or 2.5Y 
6/2. When moist, it has color of 10YR 3/3, 4/2, 4/3, or 
5/2; 2.5Y 4/2 or 5/2; or 5Y 4/2 or 5/2. It has distinct or 
prominent mottles. It is silt loam or silty clay loam. This 
horizon contains disseminated and segregated lime. 


The C and C’ horizons have color of 10YR 5/2 or 6/2. 


When moist, they have color of 10YR 3/3, 4/2, or 4/3 or 
2.5Y 4/2. Mottles are distinct or prominent. These 
horizons are stratified fine sandy loam, silt loam, or silty 
clay loam. 


Montpellier Series 


The Monipellier series consists of moderately well 
drained soils on dissected terraces. These soils are 
deep to dense, weakly cemented sediments. They 
formed in old alluvium derived from granitic rock 
sources. Slope ranges from 5 to 15 percent. 

Soils of the Montpellier series are fine-loamy, mixed, 
thermic Typic Haploxeralfs. 

Typical pedon of Montpellier coarse sandy loam, in 
an area of Montpellier-Cometa complex, 5 to 8 percent 
slopes; 100 feet south and 1,980 feet west of the 
northeast corner of sec. 35, T. 3 N., RA. 8 E., Linden 
quadrangle: 


A1—0 to 4 inches; brown (10YR 5/3) coarse sandy 
loam, brown (10YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
nonsticky and nonplastic; many very fine roots; 
many very fine interstitial and common very fine 
tubular pores; moderately acid: abrupt wavy 
boundary. 

A2—4 to 11 inches; brown (10YR 5/3) coarse sandy 
loam, brown (10YR 4/3) moist; weak medium 
angular blocky structure; slightly hard, friable, 
nonsticky and nonplastic; many very fine and few 
fine roots; many very fine interstitial and many very 
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fine, fine, and medium tubular pores; moderately 
acid; gradual wavy boundary. 

BA—11 to 20 inches; light reddish brown (5YR 6/4) 
coarse sandy loam, reddish brown (5YR 4/4) moist; 
moderate medium angular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine and few fine roots; many very 
fine interstitial and many very fine, fine, and 
medium tubular pores; moderately acid; abrupt 
smooth boundary. 

Bti—20 to 34 inches; light reddish brown (5YR 6/4) 
sandy clay loam, reddish brown (5YR 4/4) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; few very fine roots; 
few fine tubular pores; common thin clay films 
bridging sand grains, on faces of peds, and lining 
pores; common fine black (N 2/0) manganese 
stains; moderately acid; gradual smooth boundary. 

Bt2—34 to 43 inches; light reddish brown (5YR 6/4) 
sandy clay loam, reddish brown (5YR 4/4) moist; 
weak medium subangular blocky structure; hard, 
friable, sticky and plastic; few very fine roots; few 
fine tubular pores; common thin clay films bridging 
sand grains, on faces of peds, and lining pores; 
common fine black (N 2/0) manganese stains; 
moderately acid; abrupt smooth boundary. 

Bt3—43 to 55 inches; light reddish brown (5YR 6/4) 
coarse sandy loam, reddish brown (5YR 5/4) moist; 
massive; loose, nonsticky and nonplastic; many 
very fine interstitial pores; few thin clay films 
bridging sand grains; common fine black (N 2/0) 
manganese stains; slightly acid; abrupt smooth 
boundary. 

Btq—55 to 60 inches; yellowish red (5YR 5/6) and 
reddish yellow (5YR 6/6), weakly cemented sandy 
loam, reddish brown (5YR 4/4 and 5/4) moist; very 
hard and dense, brittle, nonsticky and nonplastic; 
cementation decreases slightly with increasing 
depth; few very fine interstitial pores; common thin 
clay films in pores and bridging sand grains; 5 
percent pebbles; slightly acid. 


The depth to a weakly cemented, dense and brittle 
layer is 40 to 60 inches. By weighted average, the 
content of clay in the upper 20 inches of the argillic 
horizon is 25 to 35 percent. 

The A horizon has color of 5YR 4/4; 7.5YR 4/4, 5/2, 
or 5/4; or 10YR 5/2, 5/3, 5/4, 6/3, or 6/4. When moist, it 
has color of 7.5YR 3/4 or 4/4 or 10YR 4/2, 4/3, or 4/4. 
The content of gravel is 0 to 5 percent. Texture is 
coarse sandy loam or sandy loam. Reaction is 
moderately acid to neutral. 

The Bt horizon has color of 2.5YR 5/4, 5/5, or 5/6 or 
SYR 4/4, 5/4, 5/6, 6/4, or 6/6. When moist, it has color 
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of 2.5YR 3/4, 4/4, or 4/6 or SYR 4/4, 4/6, or 5/4. 
Texture ranges from coarse sandy loam to sandy clay 
loam. Reaction is moderately acid to neutral. 

The Btq horizon has color of 5YR 4/4, 5/4, 5/6, or 
6/6. When moist, it has color of 5YR 4/4 or 5/4. Texture 
is coarse sandy loam or sandy loam. Reaction is slightly 
acid or neutral. 


Nord Series 


The Nord series consists of well drained soils on 
alluvial fans. These soils are very deep. They formed in 
alluvium derived from mixed rock sources. Slope ranges 
from 0 to 2 percent. 

Soils of the Nord series are coarse-loamy, mixed, 
thermic Cumulic Haploxerolls. 

Typical pedon of Nord loam, 0 to 2 percent slopes; 
2,275 feet north and 1,750 feet west of the southeast 
corner of sec, 22, T.2S.,R.8E., Salida quadrangle: 


Ap—O to 8 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium 
and coarse subangular blocky structure; hard, 
friable, sticky and slightly plastic; few very fine 
roots; common fine tubular and interstitial pores and 
common very fine tubular pores; 5 percent gravel, 
mildly alkaline; clear wavy boundary. 

A—8 to 25 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; weak coarse 
subangular blocky structure; very hard, friable, 
sticky and slightly plastic; few very fine roots; 
common very fine and few fine tubular pores; 5 
percent gravel; mildly alkaline; gradual wavy 
boundary. 

C1—25 to 41 inches; variegated brown (10YR 5/3) and 
yellowish brown (10YR 5/4) loam, dark brown 
(10YR 4/3) and dark yellowish brown (10YR 4/4) 
moist; massive; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; 
common very fine and few fine tubular pores; 5 
percent gravel; mildly alkaline; gradual wavy 
boundary. 

C2—41 to 48 inches; pale brown (10YR 6/3) loam, 
brown (7.5YR 4/4) moist; massive; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
very fine roots; common very fine tubular pores; 5 
percent gravel; slightly effervescent; few fine 
filaments of lime; moderately alkaline; clear smooth 
boundary. 

Ck—48 to 60 inches; light yellowish brown (10YR 6/4) 
fine sandy loam, brown (7.5YR 4/4) moist; massive; 
soft, very friable, slightly sticky and slightly plastic; 
few very fine roots; common very fine tubular pores; 


215 


5 percent gravel; strongly effervescent; common 
fine filaments of lime; moderately alkaline. 


The content of gravel is 0 to 5 percent. 

The A horizon has color of 10YR 4/3, 5/2, or 5/3. 
When moist, it has color of 10YR 3/1, 3/2, or 3/3. 
Reaction is neutral or moderately alkaline. 

The C horizon has color of 10YR 5/3, 5/4, 6/3, or 6/4. 
When moist, it has color of 7.5YR 4/4 or 10YR 4/3, 4/4, 
or 5/3. Distinct or prominent motties are below a depth 
of 50 inches in some pedons. This horizon is mildly 
alkaline or moderately alkaline. It is stratified loam, 
sandy loam, or fine sandy loam. Disseminated or 
segregated lime is below a depth of 40 inches. 

The Nord soils in this survey area are outside the 
range of the series because they have lime below a 
depth of 40 inches and have as much as 5 percent 
gravel throughout. These differences, however, do not 
significantly affect the use or management of the soils. 


Orognen Series 


The Orognen series consists of well drained soils on 
uplifted, dissected terraces. These soils are very deep. 
They formed in alluvium derived from mixed rock 
sources. Slope ranges from 15 to 50 percent. 

Soils of the Orognen series are fine, mixed, thermic 
Typic Palexeralfs. 

Typical pedon of Orognen gravelly clay loam, in an 
area of Carbona-Orognen complex, 15 to 30 percent 
slopes; 2,125 feet north and 2,225 feet east of the 
southwest corner of sec. 18, T. 4S., R. 6 E., Solyo 
quadrangle: 


A1—O to 6 inches; brown (10YR 5/3) gravelly clay loam, 
dark brown (10YR 3/3) moist; moderate very coarse 
subangular blocky structure; very hard, firm, sticky 
and plastic; many very fine roots; many very fine 
tubular and interstitial pores; 20 percent gravel; 
neutral; clear wavy boundary. 

A2—6 to 11 inches; brown (10YR 5/3) gravelly clay 
loam, brown (10YR 4/3) moist; moderate coarse 
subangular blocky structure; very hard, firm, sticky 
and plastic; many very fine roots, many very fine 
tubular and interstitial pores; 30 percent gravel; 
neutral; abrupt wavy boundary. 

Bt1—11 to 30 inches; reddish brown (5YR 5/3) gravelly 
clay, reddish brown (5YR 4/3) moist; strong coarse 
angular blocky structure; extremely hard, very firm, 
very sticky and very plastic; few very fine roots; 
common very fine tubular pores; few thin clay films 
on faces of peds and lining pores; 20 percent 
gravel; mildly alkaline; clear wavy boundary. 
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2Bt2—30 to 43 inches; brown (7.5YR 5/4) clay, brown 
(7.5YR 4/4) moist; strong coarse angular blocky 
structure; extremely hard, very firm, very sticky and 
very plastic; few very fine tubular pores; few thin 
clay films on faces of peds and lining pores; 10 
percent gravel; moderately alkaline; gradual wavy 
boundary. 

2BCt—43 to 60 inches; strong brown (7.5YR 5/6) clay, 
strong brown (7.5YR 5/6) moist; massive; extremely 
hard, very firm, very sticky and very plastic: few 
very fine tubular pores; few thin clay films lining 
pores; 10 percent gravel; moderately alkaline. 


The A horizon has color of 7.5YR 4/4 or 5/4 or 10YR 
5/3. When moist, it has color of 7.5YR 3/4 or 10YR 3/3 
or 4/3. The content of gravel is 15 to 35 percent. This 
horizon is neutral or mildly alkaline. 

The Bt and 2Bt horizons have color of 5YR 4/4 or 4/6 
or 7.5YR 4/4, 4/6, or 5/4. When moist, it has color of 
5YR 4/3 or 4/4 or 7.5YR 4/4 or 4/6. The content of 
gravel is 10 to 35 percent. This horizon is gravelly clay 
or clay. It is neutral to moderately alkaline. 

The 2BC horizon has color of 7.5YR 5/4 or 5/6. 
When moist, it has color of 7.5YR 4/6 or 5/6. It is clay 
loam or clay. The content of gravel is 0 to 15 percent. 
This horizon is mildly alkaline or moderately alkaline. 

The Orognen soils in this survey area are a 
taxadjunct to the series and classify as fine, mixed, 
thermic Mollic Palexeralfs. They have more than 1 
Percent organic matter in the upper 6 inches and have 
a surface layer of gravelly clay loam. These differences, 
however, do not significantly affect the use or 
management of the soils. 


Pardee Series 


The Pardee series consists of well drained soils on 
hills or high terrace remnants. These soils are shallow. 
They formed in alluvium derived from mixed rock 
sources and are underlain by andesitic, tuffaceous 
conglomerate, Slope ranges from 0 to 15 percent. 

Soils of the Pardee series are loamy-skeletal, mixed, 
thermic Lithic Mollic Haploxeralts. 

Typical pedon of Pardee gravelly loam, 0 to 3 
percent slopes; lat. 38 degrees 16 minutes 51 seconds 
N. and long. 121 degrees 01 minute 57 seconds W., in 
an unsectionized area of the Goose Creek quadrangle: 


A1—0 to 3 inches; yellowish red (5YR 5/6) gravelly 
loam, dark reddish brown (5YR 3/4) moist; many 
medium distinct pink (7.5YR 7/4) mottles; massive: 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; common very fine tubular pores; 20 
percent gravel; strongly acid; clear smooth 
boundary. 
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A2—3 to 9 inches; yellowish red (5YR 5/6) gravelly 
loam, dark reddish brown (5YR 3/4) moist; massive; 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; common very fine tubular and 
interstitial pores; 20 percent gravel; slightly acid; 
clear wavy boundary. 

Bt—9 to 18 inches; reddish brown (5YR 5/4) and 
yellowish red (5YR 4/6) very gravelly clay loam, 
dark reddish brown (2.5YR 3/4) and dark red 
(2.5YR 3/6) moist; massive; hard, friable, sticky and 
Slightly plastic; common very fine roots; many very 
fine tubular and interstitial pores; common 
moderately thick clay films bridging mineral grains 
and lining pores; 35 percent gravel and 10 percent 
cobbles; slightly acid; abrupt wavy boundary. 

2R—18 inches; light gray (10YR 7/2) and brown (10YR 
5/3), andesitic conglomerate, very pale brown 
(10YR 7/3) and brown (10YR 5/3) moist. 


The depth to hard bedrock is 10 to 20 inches. 
Reaction is strongly acid to stightly acid. 

The A horizon has color of 5YR 5/4 or 5/6 or 7.5YR 
5/4, 5/6, or 6/4. When moist, it has color of 5YR 3/4 or 
7.5YR 3/4 or 4/4. It is gravelly loam or cobbly loam. The 
content of rock fragments is 15 to 35 percent. 

The Bt horizon has color of 5YR 4/4, 4/6, 5/4, or 5/6 
or 7.5YR 5/4 or 5/6. When moist, it has color of 2.5YR 
3/4, 3/6, or 4/6; 5YR 3/4, 4/4, or 4/6; or 7.5YR 4/4 or 
4/6. It is very gravelly loam, very cobbly loam, or very 
gravelly clay loam. The content of rock fragments 
ranges from 35 to 80 percent in individual subhorizons, 
but it is 35 to 60 percent by weighted average. 


Peltier Series 


The Peltier series consists of poorly drained soils on 
deltas and flood plains. These soils are artificially 
drained. They are very deep. They formed in mixed 
hydrophytic plant remains derived from reeds and tules 
and alluvium derived from mixed rock sources. Slope 
ranges from 0 to 2 percent. 

Soils of the Peltier series are fine, mixed, thermic 
Cumulic Haplaquolls. 

Typical pedon of Peltier mucky clay loam, partially 
drained, 0 to 2 percent slopes; lat. 38 degrees 12 
minutes 5 seconds N. and long. 121 degrees 29 
minutes 44 seconds W., in an unsectionized area of the 
Thornton quadrangle: 


Ap—0 to 14 inches; gray (10YR 5/1) mucky clay loam, 
very dark gray (10YR 3/1) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; many very fine, fine, medium, 
and coarse roots; many very fine and fine tubular 
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and interstitial pores; moderately acid; abrupt 
smooth boundary. 

A—14 to 22 inches; dark gray (10YR 4/1) mucky clay 
loam, black (10YR 2/1) moist; moderate medium 
subangular blocky structure; slightly hard, very 
friable, sticky and plastic; many very fine, fine, and 
medium and few coarse roots; many very fine and 
fine tubular and interstitial pores; moderately acid; 
abrupt wavy boundary. 

BA—22 to 24 inches; brown (10YR 5/3) and very dark 
gray (10YR 3/1) silty clay, dark brown (10YR 4/3) 
and black (10YR 2/1) moist; common fine prominent 
strong brown (7.5YR 5/6) mottles when moist; weak 
coarse prismatic structure; slightly hard, very friable, 
sticky and slightly plastic; common very fine and 
fine roots; many very fine and fine tubular and 
interstitial pores; common fine very dark gray (N 
3/0) stains on mineral grains; slightly acid; abrupt 
wavy boundary. 

Bw1—24 to 32 inches; very dark gray (10YR 3/1) 
mucky clay loam, black (10YR 2/1) and very dark 
gray (10YR 3/1) moist; common fine prominent 
strong brown (7.5YR 5/6) mottles when moist; weak 
coarse prismatic structure; slightly hard, very friable, 
sticky and plastic; common very fine and fine roots; 
many very fine and fine tubular and interstitial 
pores; many fine very dark gray (N 3/0) stains on 
mineral grains; neutral; clear smooth boundary. 

Bw2—32 to 45 inches; grayish brown (2.5Y 5/2) mucky 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
many medium distinct very dark grayish brown 
(10YR 3/2) and many medium prominent reddish 
brown (5YR 4/4) mottles when moist; weak coarse 
prismatic structure; slightly hard, very friable, sticky 
and plastic; common very fine and fine roots; many 
fine very dark gray (N 3/0) colloid stains on mineral 
grains; neutral; abrupt wavy boundary. 

2Cg—45 to 60 inches; olive gray (5Y 5/2) clay, dark 
greenish gray (5BG 4/1) moist; many coarse 
prominent olive (5Y 4/3) and dark reddish brown 
(5YR 3/4) mottles when moist; massive; hard, very 
firm, very sticky and very plastic; slightly acid. 


The content of organic matter ranges from 10 to 25 
percent. Strata of silty clay or clay are between depths 
of 10 and 40 inches. Because of burning, some pedons 
have an ash layer about 1 to 2 inches thick in the upper 
24 inches. 

The A horizon has color of N 3/0 or 4/0 or 10YR 2/2, 
3/1, 4/1, or 5/1. When moist, it has color of N 2/0 or 3/0 
or 10YR 2/1 or 3/1. Reaction is moderately acid to 
neutral. 

The Bw horizon has color of 10YR 3/1, 4/1, 5/2, or 
5/3 or 2.5Y 4/2 or 5/2, When moist, it has color of 10YR 
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2/1, 3/1, 4/1, or 4/2 or 2.5Y 3/2 or 4/2. It is dominantly 
clay loam, silty clay loam, silty clay, clay, or the mucky 
analogs of those textures. In some pedons, however, it 
has thin strata of muck. Reaction is moderately acid to 
mildly alkaline. 

The 2Cg horizon has color of 10YR 3/3, 5Y 5/2, or 
5BG 5/1. When moist, it has color of 10YR 3/2, 5Y 4/2, 
or 5BG 4/1. It is clay loam, silty clay, clay, or the mucky 
analogs of those textures. Reaction is moderately acid 
to mildly alkaline. 

Some pedons have an organic substratum of muck 
or mucky peat below a depth of 40 inches. This 
substratum has color of 10YR 2/1, 2/2, 3/1, or 3/3. 
When moist, it has color of 10YR 2/1 or 3/1. The 
content of organic matter ranges from 35 to 65 percent. 
Reaction is very strongly acid to slightly acid. 


Pentz Series 


The Pentz series consists of weil drained soils on 
hills. These soils are shallow. They formed in material 
weathered from basic andesitic, tuffaceous sandstone. 
Slope ranges from 2 to 50 percent. 

Soils of the Pentz series are loamy, mixed, thermic, 
shallow Ultic Haploxerolls. 

Typical pedon of Pentz sandy loam, 2 to 15 percent 
slopes; 1,650 feet south and 2,600 feet west of the 
northeast corner of sec. 35, T. 2N., R. 9 E., Farmington 
quadrangle: 


A—0 to 4 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; weak medium piaty 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; many very fine roots; common 
very fine tubular pores: 2 percent cobbles and 10 
percent gravel; moderately acid; gradual wavy 
boundary. 

Bw1—4 to 10 inches; brown (10YR 5/3) loam, brown 
(10YR 4/3) moist; weak medium subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; common very fine roots; 
common very fine tubular pores; 2 percent cobbles 
and 8 percent gravel; slightly acid; gradual wavy 
boundary. 

Bw2—10 to 15 inches; light yellowish brown (10YR 6/4) 
loam, dark yellowish brown (10YR 4/4) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; common very fine tubular pores; 10 
percent cobbles and 3 percent gravel; slightly acid; 
abrupt smooth boundary. 

Cr—15 inches; light gray (10YR 7/1), moderately 
consolidated, basic andesitic, tuffaceous sandstone, 
tight brownish gray (10YR 6/2) moist; slightly acid. 
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The depth to soft sandstone is 10 to 20 inches. The 
content of gravel is 0 to 35 percent. The content of 
cobbles is 0 to 25 percent. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3. 
When moist, it has color of 7.5YR 3/2 or 10YR 3/2 or 
3/3. It is sandy loam, loam, gravelly sandy loam, or 
cobbly sandy loam. Reaction is strongly acid to slightly 
acid. 

The Bw horizon has color of 10YR 4/3, 5/2, 5/3, 5/4, 
or 6/4. When moist, it has color of 7.5YR 3/2 or 10YR 
3/2, 3/3, 4/3, or 4/4. It is fine sandy loam, cobbly sandy 
loam, sandy loam, loam, or gravelly sandy loam. 
Reaction is moderately acid to neutral. 


Pescadero Series 


The Pescadero series consists of poorly drained, 
saline-sodic soils in basins. These soils are artificially 
drained. They are very deep. They formed in alluvium 
derived from sedimentary rock sources. Slope ranges 
from 0 to 2 percent. 

Soils of the Pescadero series are fine, 
montmorillonitic, thermic Aquic Natrixeralfs. 

Typical pedon of Pescadero clay loam, partially 
drained, 0 to 2 percent slopes; lat. 37 degrees 46 
minutes 35 seconds N. and long. 121 degrees 25 
minutes 35 seconds W., in an unsectionized area of the 
Union Island quadrangle: 


Ap—O to 10 inches; grayish brown (2.5Y 5/2) clay loam, 
very dark grayish brown (2.5Y 3/2) moist; massive; 
hard, friable, sticky and plastic; common very fine 
roots; few fine tubular pores; violently effervescent; 
disseminated lime; moderately alkaline; clear wavy 
boundary. 

Btn—10 to 21 inches; gray (5Y 5/1) silty clay, very dark 
gray (5Y 3/1) moist; common fine distinct olive (5Y 
5/4) mattles, olive (5Y 4/4) moist; strong very 
coarse prismatic structure; very hard, friable, sticky 
and plastic; few very fine roots; common very fine 
tubular pores; common thin clay films and pressure 
faces on peds; strongly effervescent; disseminated 
lime; moderately alkaline; gradual wavy boundary. 

Bitkn—21 to 42 inches; gray (5Y 5/1) silty clay, dark 
gray (5Y 4/1) moist; common fine distinct olive (5Y 
5/4 and 5/6) mottles, olive (5Y 4/4) moist; strong 
very coarse prismatic structure; very hard, friable, 
sticky and plastic; few very fine roots; few very fine 
tubular pores; common thin clay films and pressure 
faces on peds; strongly effervescent; common fine 
soft masses of lime; moderately alkaline; clear wavy 
boundary. 

C1—42 to 52 inches; gray (5Y 6/1) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; common fine 
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distinct strong brown (7.5YR 5/6 and 5/8) mottles, 
reddish brown (5YR 4/4) and yellowish red (5YR 
4/6) moist; massive; hard, friable, sticky and plastic; 
few very fine tubular pores; slightly effervescent; 
disseminated lime; moderately alkaline; gradual 
wavy boundary. 

C2—52 to 60 inches; gray (5Y 6/1) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; common medium 
distinct strong brown (7.5YR 5/6 and 5/8) mottles, 
reddish brown (5YR 5/4) and yellowish red (SYR 
4/6) moist; massive; slightly hard, friable, sticky and 
slightly plastic; common very fine tubular pores; 
slightly effervescent; disseminated lime; moderately 
alkaline. 


The depth to distinct or prominent mottles is 10 to 20 
inches. 

The A horizon has color of 10YR 5/2, 6/2, or 7/2 or 
2.5Y 5/2, 6/2, or 7/2. When moist, it has color of 10YR 
4/2 or 5/2 or 2.5Y 3/2 or 4/2. Electrical conductivity is 4 
to 8 millimhos per centimeter, and the percentage of 
exchangeable sodium is 10 to 18. This horizon is 
slightly effervescent to violently effervescent and has 
disseminated lime. Reaction is mildly alkaline or 
moderately alkaline. 

The upper part of the B horizon has color of 10YR 
4/2 or 5/2, 2.5Y 4/2 or 5/2, or 5Y 5/1. When moist, it 
has color of 10YR 3/2 or 4/2, 2.5Y 3/2 or 4/2, or 5Y 3/1. 
The lower part has color or 5Y 5/1, 5/2, or 6/1. When 
moist, it has color of 5Y 3/2, 4/1, or 4/2. The B horizon 
is silty clay loam, silty clay, or clay. The content of clay 
is 40 to 60 percent. Electrical conductivity is 4 to 16 
millimhos per centimeter, and the percentage of 
exchangeable sodium is 15 to 25. This horizon is 
strongly effervescent or violently effervescent and has 
soft masses or seams of segregated lime in the jower 
part. Reaction is moderately alkaline or strongly 
alkaline. 

The C horizon has color of 2.5Y 5/2 or 5Y 6/1 or 6/2. 
When moist, it has color of 2.5Y 4/2 or 5Y 4/2. It is silty 
clay loam or clay loam. Electrical conductivity is 4 to 16 
millimhos per centimeter, and the percentage of 
exchangeable sodium is 15 to 25. This horizon is 
slightly effervescent to strongly effervescent and has 
disseminated lime. Reaction is moderately alkaline or 
strongly alkaline. 


Peters Series 


The Peters series consists of well drained soils on 
hills. These soils are shallow. They formed in material 
weathered from andesitic, tuffaceous sandstone. Slope 
ranges from 2 to 8 percent. 

Soils of the Peters series are clayey, montmorillonitic, 
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thermic, shallow Typic Haploxerolls. 

Typical pedon of Peters clay, 2 to 8 percent slopes; 
2,300 feet north and 1,150 feet west of the southeast 
corner of sec. 35, T. 2.N., R. 9 E., Farmington 
quadrangle: 


Ai—0 to 5 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; strong medium subangular 
blocky structure; extremely hard, firm, sticky and 
plastic; many very fine roots; few very fine tubular 
and interstitial pores; 6 percent cobbles and 4 
percent gravel; neutral; abrupt wavy boundary. 

A2—5 to 15 inches; very dark brown (10YR 2/2) clay, 
very dark brown (10YR 2/2) moist; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; extremely hard, firm, sticky and 
plastic; common very fine roots; few very fine 
tubular and interstitial pores; few weak intersecting 
slickensides; 5 percent gravel; neutral; abrupt 
smooth boundary. 

Cr—15 inches; white (10YR 8/1), moderately 
consolidated, andesitic sandstone, light brownish 
gray (10YR 6/2) moist. 


The depth to soft sandstone is 10 to 20 inches. The 
content of gravel ranges from 0 to 10 percent, and the 
content of cobbles ranges from 0 to 5 percent. Reaction 
is moderately acid to neutral. 

The A horizon has color of 7.5YR 4/2 or 5/2 or 10YR 
2, 2/2, 3/1, 3/2, 4/1, 4/2, 5/1, or 5/2. When moist, it 
has color of 7.5YR 3/2 or 4/2 or 10YR 2/1, 2/2, or 3/1. 

The Cr horizon has color of 10YR 5/1, 6/1, 6/2, 6/3, 
7/2, or 8/1 or 2.5Y 7/2 or 7/4. When moist, it has color 
of 7.5YR 4/2; 10YR 4/4, 5/2, 5/3, or 6/2; or 2.5Y 5/2. 


Piper Series 


The Piper series consists of poorly drained soils on 
old natural levees and deltas. These soils are artificially 
drained. They are very deep. They formed in alluvium 
derived from granitic rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Piper series are coarse-loamy, mixed 
(calcareous), thermic Aeric Haplaquents. 

Typical pedon of Piper sandy loam, partially drained, 
0 to 2 percent slopes; lat. 38 degrees 06 minutes 04 
seconds N. and long. 121 degrees 32 minutes 22 
seconds W., in an unsectionized area of the Bouldin 
Island quadrangle: 


Api—d to 4 inches; dark grayish brown (10YR 4/2) 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; loose, friable, 
nonsticky and nonplastic; many very fine, fine, and 
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medium roots; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

Ap2—4 to 15 inches; brown (10YR 4/3) sandy loam, 
dark brown (10YR 3/3) moist; many fine prominent 
strong brown (7.5YR 5/8) mottles, yellowish red 
(5YR 4/8) moist; massive; hard, friable, nonsticky 
and nonplastic; common very fine, fine, and medium 
roots; few very fine tubular pores; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bkqi—15 to 27 inches; light brownish gray (2.5Y 6/2), 
weakly cemented sandy loam, olive gray (5Y 5/2) 
moist; many coarse prominent strong brown (7.5YR 
5/8) mottles, yellowish red (6YR 4/8) moist; 
massive; very hard, firm, nonsticky and nonplastic; 
few very fine and commen fine and medium roots; 
common very fine and fine tubular pores; violently 
effervescent; disseminated lime and common fine 
soft masses of lime; moderately alkaline; abrupt 
wavy boundary. 

Bkq2—27 to 39 inches; light brownish gray (2.5Y 6/2), 
weakly cemented sandy loam, olive gray (5Y 5/2) 
moist; many medium prominent reddish yellow 
(7.5YR 6/8) mottles, yellowish red (5YR 4/8) moist; 
massive; hard, very firm, slightly sticky and slightly 
plastic; few very fine and common fine and medium 
roots; few very fine and common fine tubular pores; 
few thick colloid stains on mineral grains; violently 
effervescent; disseminated lime and common fine 
soft masses of lime; moderately alkaline; clear wavy 
boundary. 

2C—39 to 60 inches; light brownish gray (2.5Y 6/2) 
loamy sand, olive brown (2.5Y 4/4) moist; many fine 
prominent reddish yellow (7.5YR 7/8) mottles, 
yellowish red (5YR 4/8) moist; massive; soft, very 
friable, nonsticky and nonplastic; few fine and 
medium roots; violently effervescent; moderately 
alkaline. 


Distinct or prominent mottles are below a depth of 4 
inches. Reaction is mildly alkaline or moderately 
alkaline. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, 6/2, 
7/1, or 7/2 or 2.5Y 5/2, 6/2, or 7/2. When moist, it has 
color of 10YR 3/2, 3/3, 4/2, or 5/2 or 2.5Y 3/2, 4/2, or 
5/2. 

The Bk horizon has color or 10YR 6/2, 6/3, or 6/4 or 
2.5Y 6/2 or 6/4. When moist, it has color of 10YR 5/2, 
5/3, or 5/4; 2.5Y 4/2, 4/4, or 5/2; or 5Y 5/3. Texture is 
weakly cemented sandy loam or fine sandy loam. This 
horizon has few to many seams or soft masses of lime. 

The 2C horizon has color of 10YR 6/2, 6/3, or 6/4 or 
2.5Y 6/2 or 6/4. When moist, it has color of 10YR 5/2, 
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5/3, or 5/4 or 2.5Y 4/2, 4/4, or 5/2. It is stratified loamy 
sand or sand. 


Pleito Series 


The Pleito series consists of well drained soils on 
dissected terraces. These soils are very deep. They 
formed in alluvium derived from mixed rock sources. 
Slope ranges from 2 to 30 percent. 

Soils of the Pleito series are fine-loamy, mixed, 
thermic Calcic Pachic Haploxerolls. 

Typical pedon of Pleito clay loam, in an area of 
Calla-Pleito complex, 8 to 30 percent slopes; 1,250 feet 
north and 1,100 feet east of the southwest corner of 
sec. 28, T.3S.,R.5E., Tracy quadrangle: 


A1—0O to 8 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; many very fine 
roots; common very fine tubular pores; 2 percent 
gravel; slightly effervescent; disseminated lime and 
few fine filaments of lime; moderately alkaline; 
gradual smooth boundary. 

A2—8 to 16 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; many very fine 
tubular pores; 2 percent gravel; slightly 
effervescent; disseminated lime and few fine 
filaments of lime; moderately alkaline; gradual 
smooth boundary. 

Bk1—16 to 28 inches; grayish brown (10YR 5/2) clay 
loam, brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; many very fine tubular 
pores; 2 percent gravel; violently effervescent; 
disseminated lime and common fine filaments of 
lime; moderately alkaline; gradual smooth boundary. 

Bk2—28 to 35 inches; grayish brown (10YR 5/2) clay 
loam, brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; many very fine tubular 
pores; 2 percent gravel; violently effervescent: 
disseminated lime and common fine filaments and 
soft masses of lime; moderately alkaline; gradual 
smooth boundary. 

Ck1—35 to 45 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 4/3) moist; massive; hard, friable, 
sticky and plastic; many very fine tubular pores; 5 
percent gravel; violently effervescent; disseminated 
lime and common fine soft masses of lime; 
moderately alkaline; gradual smooth boundary. 

Ck2—45 to 60 inches; brown (10YR 5/3) clay loam, 
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brown (10YR 4/3) moist; massive; hard, friable, 
sticky and plastic; many fine tubular pores; 5 
percent gravel; violently effervescent; disseminated 
lime and many fine filaments and soft masses of 
lime; moderately alkaline. 


The depth to calcareous material ranges from 0 to 10 
inches. The content of gravel is 0 to 10 percent. 

The A horizon has color of 10YR 4/2, 5/1, 5/2, or 5/3. 
When moist, it has color of 10YR 3/1, 3/2, or 3/3. 
Reaction is mildly alkaline or moderately alkaline. 

The Bk horizon has color of 10YR 5/2, 5/3, 5/4, 6/2, 
6/3, or 6/4. When moist, it has color of 10YR 4/2, 4/3, 
or 4/4. 

The Ck horizon has color of 10YR 5/3, 6/3, 6/4, 7/3, 
or 7/4. When moist, it has color of 10YR 4/3, 4/4, 5/3, 
or 5/4, 

The Pleito soils in this survey area are a taxadjunct 
to the series and classify as fine-loamy, mixed, thermic 
Calcic Haploxerolls. They have a mollic epipedon that is 
less than 20 inches thick. This difference, however, 
does not significantly affect the use or management of 
the soils. 


Ramoth Series 


The Ramoth series consists of well drained soils on 
dissected terraces. These soils are very deep. They 
formed in alluvium derived from granitic rock sources. 
Slope ranges from 5 to 30 percent. 

Soils of the Ramoth series are coarse-loamy, mixed, 
thermic Mollic Haploxeraifs. 

Typical pedon of Ramoth sandy loam, 5 to 8 percent 
slopes; 2,200 feet north and 575 feet east of the 
southwest corner of sec. 7, T. 4.N., R. 9 E., Clements 
quadrangle: 


Api—o to 4 inches; pale brown (10YR 6/3) sandy loam, 
dark brown (10YR 3/3) moist; single grained; loose, 
nonsticky and nonplastic; many very fine roots; 
many very fine and common fine interstitial pores; 
moderately acid; abrupt irregular boundary. 

Ap2—4 to 8 inches; pale brown (10YR 6/3) sandy loam, 
dark yellowish brown (10YR 3/4) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, nonsticky and nonplastic; common very fine 
roots; common very fine interstitial and few very fine 
tubular pores; moderately acid; clear wavy 
boundary. 

A—8 to 14 inches; light brown (7.5YR 6/4) sandy loam, 
dark brown (7.5YR 4/4) moist; massive; hard, 
friable, slightly sticky and nonplastic; few very fine 
roots; many very fine interstitial and common very 
fine tubular pores; moderately acid; gradual wavy 
boundary. 
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Bti—14 to 22 inches; light brown (7.5YR 6/4) sandy 
loam, dark brown (7.5YR 4/4) moist; massive; hard, 
friable, slightly sticky and nonplastic; few very fine 
roots; many very fine interstitial and common very 
fine and fine and few medium tubular pores; 
common thin clay films bridging mineral grains and 
few thin clay films lining pores; moderately acid; 
gradual wavy boundary. 

Bt2—22 to 32 inches; light brown (7.5YR 6/4) sandy 
loam that has pink (7.5YR 7/4) coatings on faces of 
peds; brown (7.5YR 4/4) moist; weak medium 
prismatic structure; hard, friable, slightly sticky and 
slightly plastic; few very fine and medium roots; 
many very fine interstitial and tubular and common 
fine tubular pores; common thin clay films bridging 
mineral grains and few thin clay films on faces of 
peds and lining pores; slightly acid; gradual wavy 
boundary. 

Bt3—32 to 40 inches; reddish yellow (7.5YR 6/6) sandy 
clay loam that has pink (7.5YR 7/4) coatings on 
faces of peds; brown (7.5YR 5/4) and strong brown 
(7.5YR 5/6) moist; weak coarse prismatic structure; 
very hard, firm, sticky and plastic; few very fine 
roots; commen very fine interstitial and tubular and 
common fine tubular pores; many thin clay films 
bridging mineral grains, common thin clay films 
lining pores, and few moderately thick clay films on 
faces of peds; slightly acid; clear wavy boundary. 

Bt4—40 to 54 inches; strong brown (7.5YR 5/6) and 
light brown (7.5YR 6/4) sandy clay loam that has 
pink (7.5YR 7/4) coatings on faces of peds; strong 
brown (7.5YR 5/6 and 4/6) moist; weak coarse 
subangular blocky structure; very hard, friable, 
sticky and slightly plastic; few very fine and medium 
roots; few very fine interstitial and many very fine 
and few medium tubular pores; many thin clay films 
bridging mineral grains and lining pores, common 
moderately thick clay films on faces of peds, and 
few thick reddish brown (5YR 4/4) clay films on 
faces of peds; slightly acid; gradual wavy boundary. 

Bt5—54 to 60 inches; strong brown (7.5YR 5/6) coarse 
sandy loam that has pink (7.5YR 7/4) coatings on 
faces of peds; yellowish red (SYR 5/6) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; common very fine 
interstitial and tubular pores; common thin clay films 
bridging mineral grains and lining pores and few 
moderately thick clay films bridging mineral grains; 
slightly acid. 


The A horizon has color of 7.5YR 6/2 or 6/4 or 10YR 
5/2, 5/3, 5/4, or 6/3. When moist, it has color of 7.5YR 
4/4 or 10YR 3/2, 3/3, or 3/4. The content of clay is 9 to 
15 percent. Reaction is moderately acid or slightly acid. 
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The Bt horizon has color of 5YR 5/6 or 7.5YR 5/4, 
5/6, 6/4, or 6/6. When moist, it has color of 5YR 4/6 or 
5/6 or 7.5YR 4/4, 4/6, 5/4, 5/6, or 6/6. It is sandy loam, 
coarse sandy ioam, or sandy clay loam. The upper part 
has 12 to 20 percent clay, and the lower part has 20 to 
27 percent clay. This horizon is moderately acid or 
slightly acid in the upper part and slightly acid or neutral 
in the lower part. 

The BCt horizon has color of 7.5YR 5/4 or 5/6. When 
moist, it has color of 5YR 4/6 or 5/6 or 7.5YR 4/6, 5/6, 
or 6/6. It is sandy loam, coarse sandy loam, or loamy 
coarse sand. The content of clay is 5 to 15 percent. 
Reaction is slightly acid or neutral. 


Redding Series 


The Redding series consists of moderately well 
drained soils on high terraces. These soils are 
moderately deep to a hardpan. They formed in alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 30 percent. 

Soils of the Redding series are fine, mixed, thermic 
Abruptic Durixeralfs. 

Typical pedon of Redding gravelly loam, 2 to 8 
percent slopes; 2,175 feet north and 1,900 feet east of 
the southwest corner of sec. 34, T.2N.,R.9E.. 
Farmington quadrangle: 


A—0 to 7 inches; strong brown (7.5YR 5/6) gravelly 
loam; dominantly reddish brown (5YR 4/3) moist but 
pale brown (10YR 6/3) and dark brown (10YR 4/3) 
in the upper 2 inches; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine roots; few 
medium and common very fine tubular pores; 15 
percent gravel; moderately acid; abrupt smooth 
boundary. 

AB—7 to 16 inches; reddish yellow (7.5YR 6/6) gravelly 
loam, reddish brown (5YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine 
roots; many very fine and fine tubular and interstitial 
pores; 15 percent gravel; moderately acid; abrupt 
smooth boundary. 

2Bt—16 to 22 inches; reddish brown (SYR 5/4) clay, 
reddish brown (5YR 4/4) moist; strong medium 
subangular blocky structure; extremely hard, very 
firm, sticky and plastic; few very fine roots; common 
very fine tubular pores; common moderately thick 
clay films on faces of peds and lining pores; 10 
percent gravel; strongly acid; abrupt smooth 
boundary. 

3Bgm—22 to 60 inches; reddish yellow (5YR 6/6) and 
yellowish red (5YR 5/6) duripan; massive; 
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moderately cemented to strongly cemented with iron 
and silica; 75 percent gravel and 5 percent cobbles. 


Depth to the duripan is 20 to 40 inches. Reaction is 
strongly acid to slightly acid. 

The A horizon has color of 5YR 5/6, 6/3, or 6/4 or 
7.5YR 5/4, 5/6, 6/4, or 6/6. When moist, it has color of 
5YR 3/6, 4/2, 4/3, or 4/4 or 7.5YR 4/4. It is loam, 
gravelly sandy loam, gravelly loam, or cobbly loam. The 
content of clay is 10 to 30 percent. The content of 
gravel is 5 to 30 percent. The content of cobbles is 0 to 
20 percent. 

The 2Bt horizon has color of 2.5YR 4/6; 5YR 5/4, 
5/6, 5/8, or 6/6; or 7.5YR 5/4 or 6/4. When moist, it has 
color of 2.5YR 3/6; 5YR 4/3, 4/4, or 4/6; or 7.5YR 4/4 or 
4/2. It is clay loam, clay, gravelly clay loam, or gravelly 
clay. The content of gravel is 0 to 35 percent. The 
content of cobbles is 0 to 5 percent. The content of clay 
is 35 to 60 percent. 

The 3Bqm horizon has color of 5YR 6/6; 7.5YR 6/6, 
7/4, or 7/6; or 10YR 5/3. When moist, it has color of 
SYR 4/6, 5/4, or 5/6; 7.5YR 4/4 or 5/4; or 10YR 4/3. 

The Redding soils in the Corning-Redding complex, 2 
to 8 percent slopes, and the Corning-Redding complex, 
& to 15 percent slopes, are outside the range of the 
series because they have 0 to 5 percent gravel or 
cobbles in the 2Bt and 3Bqm horizons. This difference, 
however, does not significantly affect the use or 
management of the soils. 


Reiff Series 


The Reiff series consists of well drained soils on 
flood plains and alluvial fans. These soils are very 
deep. They formed in alluvium derived from mixed rock 
sources. Slope ranges from 0 to 2 percent. 

Soils of the Reiff series are coarse-loamy, mixed, 
nonacid, thermic Mollic Xerofluvents. 

Typical pedon of Reiff loam, 0 to 2 percent slopes; 
2,050 feet south and 2,550 feet west of the northeast 
corner of sec. 29, T. 2 S., R. 5 E., Tracy quadrangle: 


Ap—0 to 7 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak very 
fine and fine granular structure; hard, friable, slightly 
sticky and slightly plastic; common very fine and 
fine roots; common very fine and fine interstitial and 
tubular pores; 5 percent gravel; mildly alkaline; 
abrupt smooth boundary. 

A—7 to 26 inches; brown (10YR 5/3) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; few very fine tubular pores; mildly 
alkaline; clear wavy boundary. 
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C1—26 to 49 inches; brown (10YR 5/3) loamy sand, 
dark brown (10YR 4/3) moist; single grained; loose, 
nonsticky and nonplastic; few very fine roots; 
common very fine interstitial pores; 10 percent 
gravel; mildly alkaline; abrupt wavy boundary. 

C2—49 to 55 inches; grayish brown (10YR 5/2) loamy 
fine sand, dark grayish brown (10YR 4/2) moist; 
single grained; loose, slightly sticky and nonplastic; 
few very fine interstitial pores; mildly alkaline; abrupt 
wavy boundary. 

C3—55 to 60 inches; pale brown (10YR 6/3) loam, dark 
brown (10YR 4/3) moist; massive; soft, very friable, 
slightly sticky and nonplastic; few very fine tubular 
pores; mildly alkaline. 


By weighted average, the content of clay in the 10- to 
40-inch control section is 8 to 18 percent. The content 
of gravel is 0 to 15 percent. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3. 
When moist, it has color of 10YR 2/2, 3/2, 3/3, or 3/4. It 
is fine sandy loam or loam. Reaction is slightly acid to 
mildly alkaline. 

The C horizon has color of 7.5YR 3/2, 5/4, or 6/4 or 
1OYR 4/2, 4/3, 5/2, 5/3, 5/4, 6/3, or 6/4. When moist, it 
has color of 7.5YR 3/2, 3/4, or 4/4 or 10YR 3/2, 3/3, 
3/4, 4/2, 4/3, or 4/4. It is stratified loamy fine sand, 
loamy sand, sandy loam, fine sandy loam, very fine 
sandy loam, or loam. Reaction is neutral or mildly 
alkaline. 


Rindge Series 


The Rindge series consists of very poorly drained 
soils on deltas. These soils are artificially drained. They 
are very deep. They formed in hydrophytic plant 
remains derived from reeds and tules and aliuvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Rindge series are euic, thermic Typic 
Medisaprists. 

Typical pedon of Rindge muck, partially drained, 0 to 
2 percent slopes; lat. 38 degrees 02 minutes 08 
seconds N. and long. 121 degrees 28 minutes 33 
seconds W., in an unsectionized area of the Terminous 
quadrangle: 


Oap— to 13 inches; muck, black (10YR 2/1) moist, 
black (10YR 2/1) rubbed, very dark gray (10YR 3/1) 
dry; less than 5 percent tule and reed fibers, none 
rubbed; moderate very fine, fine, and medium 
granular structure; slightly hard, slightly sticky and 
slightly plastic; slightly acid; abrupt smooth 
boundary. 

Oa1—13 to 36 inches; mucky peat, black (10YR 2/1) 
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moist, variegated yellowish brown (10YR 5/4) and 
black (10YR 2/1) rubbed, very dark brown (10YR 
2/2) dry; 35 percent tule and reed fibers, less than 5 
percent rubbed; massive; soft; moderately acid; 
clear smooth boundary. 

OQa2—36 to 60 inches; mucky peat, very dark brown 
(10YR 2/2) moist, variegated yellowish brown (10YR 
5/4) and black (10YR 2/1) rubbed, very dark gray 
(10YR 3/1) dry; 45 percent tule and reed fibers, less 
than 10 percent rubbed; massive; soft; slightly acid. 


Before rubbing, the content of fibers is less than 5 
percent in the upper 12 inches and increases to as 
much as 80 percent at a depth of 51 inches. After 
rubbing, it is less than 2 percent in the upper 12 inches 
and increases to 10 to 15 percent at a depth of 51 
inches. 

The Ap horizon, if it occurs, and the Oap and Oa1 
horizons have color of N 2/0 or 10YR 2/1 or 4/1. When 
dry, they have color of N 2/0; 7.5YR 2/2; or 10YR 2/1, 
2/2, 3/1, or 4/1. They are muck or mucky silt loam and 
have 10 to 55 percent organic matter. Reaction is very 
strongly acid to neutral. 

The Oa2 horizon has color of N 2/0 or 10YR 2/1, 2/1, 
3/1, 3/2, or 5/2. When dry, it has color of N 2/0 or 10YR 
2/1 or 3/1. It is mucky peat or peat and has 25 to 65 
percent organic matter. Reaction is very strongly acid to 
slightly acid. 


Rioblancho Series 


The Rioblancho series consists of somewhat poorly 
drained soils on basin rims. These soils are artificially 
drained. They are moderately deep to a hardpan. They 
formed in alluvium derived from mixed rock sources. 
Slope ranges from 0 to 2 percent. 

Soils of the Rioblancho series are fine-loamy, mixed 
(calcareous), thermic Typic Duraquolls. 

Typical pedon of Rioblancho clay loam, drained, 0 to 
2 percent slopes; 2,650 feet south and 2,325 feet east 
of the northwest corner of sec. 6, T. 2N., R. 6 E., Lodi 
South quadrangle: 


Ap—0 to 7 inches; gray (10YR 5/1) clay loam, very dark 
gray (10YR 3/1) moist; moderate coarse subangular 
blocky structure; very hard, firm, sticky and plastic; 
many very fine roots; few very fine tubular and 
common very fine interstitial pores; mildly alkaline; 
gradual smooth boundary. 

Bki—7 to 16 inches; gray (10YR 5/1) clay loam, very 
dark gray (10YR 3/1) moist; common fine distinct 
brown (10YR 5/3) mottles when moist; moderate 
very coarse angular blocky structure; hard, firm, 
sticky and plastic; many very fine roots; many very 
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fine tubular and common very fine interstitial pores; 
strongly effervescent; disseminated lime and 
common fine soft masses of lime; moderately 
alkaline; abrupt wavy boundary. 

Bk2—16 to 28 inches; variegated light gray (10YR 7/1) 
and very pale brown (10YR 7/3) clay loam, pale 
brown (10YR 6/3) and dark grayish brown (10YR 
4/2) moist; common fine distinct light olive brown 
(2.5Y 5/6) mottles when moist; massive; hard, firm, 
slightly sticky and slightly plastic; common very fine 
tubular pores; violently effervescent; 20 percent 
calcium carbonate; disseminated lime and common 
fine soft masses of lime; moderately alkaline, abrupt 
wavy boundary. 

Bk3—28 to 39 inches; variegated very pale brown 
(10YR 7/4) and light yellowish brown (10YR 6/4) 
sandy loam, yellowish brown (10YR 5/4) and dark 
yellowish brown (10YR 4/4) moist; common faint 
yellowish brown (10YR 5/6) mottles when moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; common very fine tubular pores; weakly 
cemented in the lower part; slightly effervescent; 
disseminated lime and few fine seams of lime; 
moderately alkaline; abrupt smooth boundary. 

2Bkqm—339 to 44 inches; variegated light gray (10YR 
7/2) and light yellowish brown (10YR 6/4), strongly 
silica-cemented duripan, yellowish brown (10YR 
5/4) and dark yellowish brown (10YR 4/4) moist; 
common fine distinct light olive brown (2.5Y 5/6) 
mottles when moist; massive; hard and brittle; 
strongly cemented continuous laminar cap 2 to 5 
millimeters thick; strongly effervescent; 
disseminated lime and segregated lime in seams; 
moderately alkaline; gradual smooth boundary. 

2Bkq—44 to 80 inches; variegated light gray (10YR 7/2) 
and light yellowish brown (10YR 6/4), strongly 
silica-cemented sandy loam, yellowish brown (10YR 
5/4) and dark yellowish brown (10YR 4/4) moist; 
common fine distinct light olive brown (2.5Y 5/6) 
mottles when moist; massive; hard and brittle; 
strongly cemented in 25 percent of the matrix and 
weakly cemented in the remainder; strongly 
effervescent; disseminated lime and segregated 
seams of lime; moderately alkaline. 


Depth to the duripan is 20 to 40 inches. 

The A horizon has color of N 5/0 or 4/0; 10YR 4/1, 
4/2, 5/1, or 5/2: or 2.5Y 4/2 or 5/2. When moist, it has 
color of N 3/0 or 10YR 3/1 or 3/2. It has distinct or 
prominent mottles in the lower part. 

The B horizon has color of N 8/0; 10YR 6/4, 7/1, 7/3, 
or 7/4; 2.5Y 6/2, 7/2, or 8/2; or 5Y 6/2, 6/3, or 7/2. 
When moist, it has color of N 7/0; 10YR 4/2, 4/4, 5/4, 
6/1, 6/2, or 6/3; 5Y 5/2; or 2.5Y 5/2 or 6/2. Mottles are 
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faint or distinct. This horizon is clay loam or loam in the 
upper part and loam, silt loam, or sandy loam in the 
lower part. The content of calcium carbonate is 15 to 22 
percent in the lower part. 

The 2Bkqm and 2Bkq horizons have a strongly 
cemented or indurated laminar cap over weakly 
cemented to strongly cemented material. These 
horizons have color of 10YR 6/2, 6/3, 6/4, or 7/2; 2.5Y 
7/2 or 7/4; or SY 5/2 or 6/2. When moist, they have 
color of 10YR 4/4 or 5/4, 2.5Y 4/2 or 4/4, or 5Y 4/2 or 
5/2. 


Rocklin Series 


The Rocklin series consists of moderately well 
drained soils on dissected terraces. These soils are 
moderately deep to a hardpan. They formed in old 
alluvium derived from granitic rock sources. Slope 
ranges from 0 to 5 percent. 

Soils of the Rocklin series are fine-loamy, mixed, 
thermic Typic Durixeralts. 

Typical pedon of Rocklin sandy loam, 2 to 5 percent 
slopes; 1,525 feet north and 150 feet west of the 
southeast corner of sec. 16, T. 3 N., R. 8 E., Linden 
quadrangle: 


A1—0 to 7 inches; pale brown (10YR 6/3) sandy loam, 
brown (10YR 4/3) moist; weak medium subangular 
biocky structure; slightly hard, very friable, nonsticky 
and nonplastic; many very fine roots; many very fine 
interstitial and tubular pores; slightly acid; abrupt 
wavy boundary. 

A2-—7 to 15 inches; light brown (7.5YR 6/4) sandy 
loam, brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine, fine, and medium tubular 
pores; slightly acid; gradual smooth boundary. 

BAt—15 to 25 inches; light brown (7.5YR 6/4) sandy 
loam, brown (7.5YR 4/4) moist; weak medium 
angular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; many very fine, fine, and medium tubular 
pores; few thin clay films bridging sand grains; 
neutral; gradual smooth boundary. 

Bti—285 to 30 inches; light brown (7.5YR 6/4) sandy 
clay loam, brown (7.5YR 4/4) moist; weak medium 
angular blocky structure; hard, friable, slightly sticky 
and plastic; few very fine roots; many very fine, fine, 
and medium tubular pores; few thin clay films 
bridging sand grains; neutral; abrupt wavy 
boundary. 

Bt2—30 to 36 inches; light brown (7.5YR 6/4) sandy 
clay loam, brown (7.5YR 4/4) moist; weak medium 
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angular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; common very fine 
tubular pores; few thin clay films on faces of peds 
and lining pores; neutral; abrupt wavy boundary. 

Bqm—36 to 40 inches; light brown (7.5YR 6/4), 
indurated duripan, brown (7.5YR 4/4) moist; light 
reddish brown (5YR 6/4), indurated laminar bands, 
reddish brown (5YR 4/4) moist; common fine black 
(N 2/0) iron and manganese stains; abrupt wavy 
boundary. 

BCq--40 to 60 inches; reddish yellow (5YR 6/6), weakly 
cemented sandy loam, yellowish red (SYR 5/6) 
moist; massive; very hard and dense, brittle, 
nonsticky and nonplastic; strongly cemented laminar 
bands in vertical cracks; neutral. 


Depth to the duripan is 20 to 40 inches. The duripan 
is underlain by dense, weakly cemented layers that 
crush to sandy loam. 

The A horizon has color of 7.5YR 5/4, 5/6, or 6/4 or 
10YR 5/2, 5/3, or 6/3, When moist, it has color of 7.5YR 
4/4 or 10YR 3/3 or 4/3. It is sandy loam or fine sandy 
loam. Reaction is moderately acid or slightly acid. 

The BAt horizon has color of 7.5YR 5/4 or 6/4 or 
10YR 5/3. When moist, it has color of 7.5YR 4/4 or 
10YR 3/4. It is sandy loam or fine sandy loam. Reaction 
is slightly acid or neutral. 

The Bt horizon has color of 7.5YR 4/4, 5/4, or 6/4. 
When moist, it has color of 5YR 4/4 or 7.5YR 4/4. It is 
loam, sandy clay loam, or clay loam. The content of 
clay is 18 to 30 percent. Reaction is slightly acid or 
neutral. 

The Bqm horizon has color of 5YR 4/4, 5/4, 5/6, or 
6/6 or 7.5YR 6/4 or 6/6. When moist, it has color of 
SYR 4/4 or 4/6 or 7.5YR 4/4. It is strongly cemented or 
indurated. 

The BCq horizon has the same colors as the Bqm 
horizon. It consists of weakly cemented or moderately 
cemented sediments that are dense and brittle, but it is 
not a duripan. The sediments crush to sandy loam or 
coarse sandy loam. 


Ryde Series 


The Ryde series consists of very poorly drained soils 
on flood plains and deltas. These soils are artificially 
drained. They are very deep. They formed in 
hydrophytic plant remains and in alluvium derived from 
mixed rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Ryde series are fine-loamy, mixed, 
thermic Cumulic Haplaquolls. 

Typical pedon of Ryde clay loam, partially drained, 0 
to 2 percent slopes; lat. 37 degrees 53 minutes 41 
seconds N. and long. 121 degrees 26 minutes 21 
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seconds W., in an unsectionized area of the Holt 
quadrangle: 


Ap-—0 to 8 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; strong 
coarse granular structure; hard, friable, sticky and 
plastic; strongly acid; clear smooth boundary. 

A—8 to 24 inches; dark gray (10YR 4/1} clay loam, very 
dark gray (10YR 3/1) moist; few fine prominent 
reddish yellow (7.5YR 6/6 and 6/8), brown (7.5YR 
4/4), and strong brown (7.5YR 4/6) mottles when 
moist; moderate coarse subangular blocky 
structure; extremely hard, firm, sticky and plastic; 
many fine roots; common tubular pores; strongly 
acid; abrupt wavy boundary. 

2Ab—24 to 32 inches; very dark gray (10YR 3/1) mucky 
clay loam, black (10YR 2/1} moist; common fine 
distinct dark brown (7.5YR 3/4) and strong brown 
(7.5YR 4/6) mottles when moist; massive; slightly 
hard, firm, sticky and nonplastic; many fine roots; 
common very fine tubular pores; very strongly acid; 
clear wavy boundary. 

2Cg-—-32 to 63 inches; very dark gray (N 3/0) and dark 
grayish brown (2.5Y 4/2), stratified silty clay loam 
and muck, black (N 2/0) and very dark grayish 
brown (2.5Y 3/2) moist; few fine prominent dark 
brown (7.5YR 3/4), brown (7.5YR 4/4), and strong 
brown (7.5YR 4/6) mottles when moist; massive; 
hard, firm, sticky and plastic; very strongly acid. 


The depth to distinct or prominent mottles is 8 to 20 
inches. By weighted average, the content of organic 
matter is 10 to 30 percent in the 10- to 40-inch control 
section. Subhorizons with 27 to 35 percent clay and 
less than 10 percent organic matter are in the controi 
section. 

The A horizon has color of 10YR 4/1, 5/1, or 5/2 or 
5Y 4/1 or 5/2. When moist, it has color of 10YR 3/1 or 
3/2 or 5Y 2/1 or 3/2. It is clay loam or silty clay loam. 
Reaction is strongly acid to neutral. 

The 2Ab horizon, if it occurs, has color of N 3/0, 
10YR 3/1, or 2.5Y 4/2. When moist, it has color of N 
2/0, 10YR 2/1, or 2.5Y 3/2. tt is mucky clay loam, 
mucky silty clay loam, or mucky loam. Reaction is very 
strongly acid to moderately acid. 

The 2Cg horizon has color of N 2/0, 3/0, or 4/0; 
1OYR 3/1, 4/1, 5/1, or 7/1; or 2.5Y 3/2, 4/2, 5/2, or 7/2. 
When moist, it has color of N 2/0; 10YR 2/1, 3/1, 3/2, 
4/1, or 4/2; 2.5Y 2/2, 3/2, or 4/2; or 5Y 2/1, 3/1, 4/1, or 
4/2. It is stratified silty clay loam, loam, or clay loam. 
Reaction is very strongly acid to moderately acid. Some 
pedons have lenses of muck or layers of ash (burned 
peat) 12 inch to 5 inches thick. 

Some pedons have stratified fine sandy loam, sandy 
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loam, loamy fine sand, loamy sand, sand, muck, or 
mucky peat below a depth of 40 inches. Reaction is 
very strongly acid to mildly alkaline in these layers. 


Sailboat Series 


The Sailboat series consists of somewhat poorly 
drained soils on flood plains. These soils are artificially 
drained. They are very deep. They formed in alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Sailboat series are fine-loamy, mixed, 
nonacid, thermic Aquic Xerofluvents. 

Typical pedon of Sailboat silt loam, drained, 0 to 2 
percent slopes, occasionally flooded; 1,900 feet north 
and 3,050 feet west of the southeast corner of sec. 35, 
T.5.N., R. 6 E., Lodi North quadrangle: 


A—0 to 8 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 4/3) moist; common fine distinct 
brownish yellow (10YR 6/6) mottles, dark yellowish 
brown (10YR 4/4) moist; strong medium granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine, fine, medium, and 
coarse roots; many very fine tubular and interstitial 
pores; slightly acid; abrupt wavy boundary. 

C1—8 to 15 inches; variegated grayish brown (10YR 
5/2) and brown (10YR 5/3) clay loam, very dark 
grayish brown (10YR 3/2) moist; common fine 
distinct brownish yellow (10YR 6/6) mottles, dark 
yellowish brown (10YR 4/4) moist; massive; hard, 
friable, sticky and plastic; many very fine and 
common fine roots; many very fine and few fine 
tubular pores: neutral; abrupt smooth boundary. 

C2—15 to 23 inches; variegated gray (10YR 5/1) and 
grayish brown (10YR 5/2) clay loam, very dark gray 
(10YR 3/1) moist; common fine distinct yellowish 
brown (10YR 5/4) mottles, dark yellowish brown 
(10YR 4/4) moist; moderate medium subangular 
blocky structure; hard, friable, sticky and plastic; 
many very fine and few fine roots; many very fine 
and few fine tubular pores; neutral; abrupt smooth 
boundary. 

Ab—23 to 38 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10YR 3/1) moist; common 
fine distinct brownish yellow (10YR 6/6) and light 
yellowish brown (2.5Y 6/4) mottles, dark brown 
(10YR 3/3) moist; massive; hard, friable, sticky and 
plastic; many very fine and few fine roots; common 
very fine and few fine tubular pares; many very fine 
dark gray (10YR 4/1) silt lenses; slightly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C’1—38 to 49 inches; brown (10YR 5/3) silty clay loam, 
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dark grayish brown (10YR 4/2) moist; common fine 
distinct strong brown (7.5YR 5/6) and dark brown 
(7.5YR 4/2) mottles, dark brown (10YR 3/3) moist; 
massive; very hard, firm, sticky and plastic; many 
very fine and few fine roots; common very fine and 
few fine tubular pores; many very dark gray (10YR 
4/1) silt lenses; moderately alkaline; abrupt smooth 
boundary. 

C’2—49 to 61 inches; pale brown (10YR 6/3) and brown 
(10YR 5/3) silty clay loam, dark brown (10YR 4/3) 
moist; common fine distinct strong brown (7.5YR 
5/6) and dark brown (7.5YR 4/2) mottles, dark 
brown (10YR 3/3) moist; massive; extremely hard, 
very firm, sticky and plastic; common very fine 
roots; common very fine and few fine tubular pores; 
moderately alkaline. 


The content of clay in the 10- to 40-inch control 
section is 18 to 35 percent. These soils have distinct or 
prominent mottles. 

The A horizon has color of 10YR 5/2, 5/3, 6/2, or 6/3. 
When moist, it has color of 10YR 4/2 or 4/3. The 
content of clay is 15 to 27 percent. Reaction is slightly 
acid or neutral. 

The Ab horizon has color of 10YR 4/1, 5/1, or 5/2. 
When moist, it has color of 10YR 3/1, 3/2, or 4/1. 
Texture is loam, clay loam, or silty clay loam. Reaction 
is mildly alkaline or moderately alkaline. 

The C and C’ horizons have color of 10YR 4/2, 4/3, 
5/1, 5/2, 5/3, or 6/3. When moist, they have color of 
10YR 3/1, 3/2, 3/3, 4/2, 4/3, or 4/4. They are stratified 
sandy loam, silt loam, loam, clay loam, or silty clay 
loam. The C horizon is neutral or mildly alkaline. The C’ 
horizon is mildly alkaline or moderately alkaline. 


San Joaquin Series 


The San Joaquin series consists of moderately well 
drained soils on low terraces and dissected terraces. 
These soils are moderately deep to a hardpan (fig. 12). 
They formed in alluvium derived from dominantly 
granitic rock sources. Slope ranges from 0 to 8 percent. 

Soils of the San Joaquin series are fine, mixed, 
thermic Abruptic Durixeralfs. 

Typical pedon of San Joaquin loam, 0 to 2 percent 
slopes; 1,700 feet north and 2,600 feet east of the 
southwest corner of sec. 3, T. 4.N., R. 6 E., Lodi North 
quadrangle: 


Ap—0 to 6 inches; brown (7.5YR 5/4) loam, dark brown 
(7.5YR 3/4) moist; moderate medium and fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
many very fine tubular and interstitial and few fine 
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Figure 12.—Profile of a San Joaquin loam. A claypan is at a depth 
of 16 inches, and a duripan is at a depth of 26 inches. Both 
layers restrict root penetration and water movement. Depth is 
marked in feet. 


tubular pores; few very dark gray (10YR 3/1) iron 
and manganese concretions and stains; neutral; 
clear wavy boundary. 

Bti—6 to 10 inches; brown (7.5YR 5/4) loam, reddish 
brown (5YR 4/4) moist; moderate medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
many very fine tubular and common very fine 
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interstitial pores; few thin clay films on faces of 
peds and bridging mineral grains; very dark gray 
(10YR 3/1) iron and manganese concretions and 
stains; moderately acid; clear wavy boundary. 

Bt2—10 to 16 inches; brown (7.5YR 5/4) loam, reddish 
brown (5YR 4/4) moist; moderate medium 
subangular blocky structure; very hard, friable, 
sticky and plastic; many very fine and few fine 
tubular and common very fine interstitial pores; few 
thin clay films on faces of peds and common thin 
clay films bridging mineral grains; common light 
gray (10YR 7/2) fine sand or silt grains on faces of 
peds and lining pores; few fine very dark gray 
(10¥R 3/1) iron and manganese concretions; 
moderately acid; abrupt wavy boundary. 

2Bt3—16 to 21 inches; brown (7.5YR 5/4) clay, strong 
brown (7.5YR 4/6) moist; moderate medium 
prismatic structure; extremely hard, firm, sticky and 
very plastic; few very fine, fine, and medium roots; 
common very fine tubular and few very fine 
interstitial pores; common moderately thick clay 
films on faces of peds and many thin clay films 
bridging mineral grains; common slickensides that 
do not intersect; about 3 percent fine very dark gray 
(10YR 3/1) iron and manganese concretions; 
neutral; gradual wavy boundary. 

2Bt4—21 to 26 inches; brown (7.5YR 5/4) clay, brown 
(7.5YR 4/4) moist; moderate medium prismatic 
structure; extremely hard, firm, sticky and plastic; 
few very fine, fine, and medium roots; common very 
fine tubular and few very fine interstitial pores; 
common moderately thick clay films on faces of 
peds and common thin clay films bridging mineral 
grains; about 3 percent very dark gray (10YR 3/1) 
iron and manganese concretions and stains; 
neutral; abrupt wavy boundary. 

2Bqm1—26 to 29 inches; variegated brown (7.5YR 5/4) 
and light brown (7.5YR 6/4) duripan, brown (7.5YR 
4/4) moist; extremely hard and brittle; silica and 
sesquioxide cementation in more than 90 percent of 
the matrix; few fine iron and manganese 
concretions; common very fine closed tubular pores; 
strongly effervescent; segregated lime in fractures; 
moderately alkaline; gradual smooth boundary. 

2Bqm2—29 to 48 inches; variegated brown (7.5YR 5/4) 
and strong brown (7.5YR 4/6) duripan, dark brown 
{7.5YR 3/4) moist; extremely hard and brittle; silica 
and sesquioxide cementation in more than 90 
percent of the matrix; common very fine closed 
tubular pores; common fine iron and manganese 
concretions and stains; strongly effervescent: 
segregated lime in fractures; moderately alkaline; 
clear wavy boundary. 


227 


2Bq—48 to 60 inches; brown (7.5YR 5/4) duripan, dark 
brown (7.5YR 3/4) moist; extremely hard and brittle; 
silica and sesquioxide cementation in 70 to 90 
percent of the matrix; many very fine interstitial 
pores; common fine iron and manganese 
concretions; moderately alkaline. 


Depth to the duripan is 20 to 40 inches. 

The A horizon has color of 7.5YR 5/2, 5/4, 6/2, or 6/4 
or 10YR 4/3, 5/3, 6/3, or 6/4. When moist, it has color 
of 7.5YR 3/4, 4/2, 4/4, or 5/2 or 10YR 3/3, 4/3, 5/3, or 
5/4. It is sandy loam or loam. Reaction generally is 
moderately acid or slightly acid but may be neutral in 
areas that have been limed. 

The Bt horizon has color of 5YR 5/6 or 7.5YR 5/4, 
5/6, or 6/6. When moist, it has color of 5YR 4/4 or 
7.5YR 4/4. it is sandy clay loam or loam. Reaction is 
moderately acid to neutral. 

The 2Bt horizon has color of 2.5YR 3/4, 4/4, 4/6, 4/8, 
or 5/4: 5YR 3/3, 3/4, 4/3, 4/4, 4/6, 5/4, 5/6, or 5/8; or 
7.5YR 4/6, 5/2, 5/4, 5/6, 6/4, or 6/6. When moist, it has 
color of 7.5YR 4/2, 4/4, 4/6, 5/4, or 5/6; 5YR 3/3, 4/4, or 
4/6; or 2.5YR 3/4, 4/4, 3/6, or 4/6. It is clay loam or 
clay. Reaction is slightly acid to mildly alkaline. 

The duripan has color of 5YR 3/3, 4/3, 5/6, or 5/8; 
7.5YR 4/6, 5/2, 5/4, 6/4, or 7/2; or 10YR 5/4, 5/6, or 7/3. 
It is indurated or strongly cemented with iron, silica, or 
both. 


San Timoteo Series 


The San Timoteo series consists of somewhat 
excessively drained soils on mountains. These soils are 
moderately deep. They formed in material weathered 
from sandstone or shale. Slope ranges from 30 to 75 
percent. 

Soils of the San Timoteo series are coarse-loamy, 
mixed (calcareous), thermic Typic Xerorthents. 

Typical pedon of San Timoteo sandy loam, in an 
area of Wisflat-Arburua-San Timoteo complex, 50 to 75 
percent slopes; 2,500 feet north and 2,300 feet west of 
the southeast corner of sec. 24, T.3 S., R. 4 E., Tracy 
quadrangle: 


A—O to 5 inches; pale brown (10YR 6/3) sandy loam, 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; soft, very friable, nonsticky and 
nonplastic; many very fine and few fine roots; many 
very fine interstitial and common very fine and fine 
tubular pores; mildly alkaline; clear smooth 
boundary. 

C1—5 to 10 inches; pale brown (10YR 6/3) sandy loam, 
brown (10YR 4/3) moist; massive; soft, very friable, 
slightly sticky and slightly plastic; common very fine 
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and few fine roots; common very fine and few fine 
tubular pores; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

C2—10 to 29 inches; light yellowish brown (10YR 6/4) 
sandy loam, brown (10YR 4/3) moist; massive; soft, 
very friable, slightly sticky and slightly plastic; few 
very fine roots; few very fine tubular pores; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

Cr—29 inches; light brownish gray (10YR 6/2), highly 
fractured, medium grained sandstone with lime 
seams in fractures. 


The depth to soft sandstone ranges from 20 to 40 
inches. The content of clay is 10 to 17 percent. 
Reaction is mildly alkaline or moderately alkaline. 

The A horizon has color of 10YR 5/2, 5/3, 6/2, 6/3, or 
7/2, When moist, it has color of 10YR 4/3 or 5/3. 

The C horizon has color of 10YR 6/2, 6/3, 6/4, 7/2, or 
7/3 or 2.5Y 6/2. When moist, it has color of 10YR 4/3, 
5/2, or 5/3, 


Scribner Series 


The Scribner series consists of poorly drained soils 
on flood plains. These soils are artificially drained. They 
are very deep. They formed in alluvium derived from 
mixed rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Scribner series are fine-loamy, mixed, 
thermic Cumulic Haplaquolls. 

Typical pedon of Scribner clay loam, partially 
drained, 0 to 2 percent slopes; lat. 37 degrees 55 
minutes 22 seconds N. and long. 121 degrees 20 
minutes 39 seconds W., in an unsectionized area of the 
Stockton West quadrangle: 


Ap—O to 11 inches; dark gray (5Y 4/1) clay loam, very 
dark gray (SY 3/1) moist; strong medium subangular 
blocky structure; slightly hard, friable, sticky and 
plastic; many very fine and common fine roots; 
common very fine tubular and interstitial pores; 
neutral; clear wavy boundary. 

A—11 to 24 inches; dark gray (5YR 4/1) clay loam, very 
dark gray (5Y 3/1) moist; common fine distinct dark 
grayish brown (10YR 4/2) mottles when moist; weak 
medium subangular blocky structure; hard, friable, 
sticky and plastic; common very fine and fine roots; 
many very fine tubular and interstitial and common 
fine tubular pores; neutral; abrupt wavy boundary. 

C1i—24 to 32 inches; light olive gray (5Y 6/2) loam, 
olive gray (SY 4/2) moist; many fine distinct dark 
yellowish brown (10YR 4/4) mottles when moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; many very 
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fine tubular and common very fine interstitial pores; 
mildly alkaline; abrupt wavy boundary. 

C2—32 to 42 inches; light olive gray (5Y 6/2) loam, 
olive gray (5Y 4/2) moist; common medium distinct 
dark yellowish brown (10YR 4/4) mottles when 
moist; massive; hard, friable, slightly sticky and 
slightly plastic; few very fine roots; many very fine 
and few fine tubular and common very fine 
interstitial pores; mildly alkaline: abrupt wavy 
boundary. 

C3—42 to 49 inches; gray (5Y 6/1) silty clay loam, dark 
gray (5Y 4/1) moist; many fine distinct dark brown 
(10YR 3/3) mottles when moist; massive; hard, 
friable, sticky and plastic; few very fine roots; many 
very fine and few fine tubular and few very fine 
interstitial pores; mildly alkaline; abrupt wavy 
boundary. 

2Ab—49 to 58 inches; dark gray (5Y 4/1) silty clay 
loam, black (5Y 2/1) moist; many fine faint dark 
olive gray (5Y 3/2) mottles when moist; massive; 
hard, friable, sticky and plastic; few very fine roots; 
many very fine tubular and few very fine interstitial 
pores; mildly alkaline; abrupt wavy boundary. 

3C—58 to 62 inches; gray (5Y 6/1) loam, dark gray (5Y 
4/1) moist; many fine faint olive (5Y 4/3) mottles 
when moist; massive; slightly hard, friable, slightly 
sticky and slightly plastic; few very fine roots; many 
very fine and few fine tubular pores; mildly alkaline. 


The A horizon is 24 to more than 40 inches thick. It 
has distinct or prominent mottles in the lower part. 

The Ap horizon has color of 10YR 3/1 or 4/1 or 5Y 
4/1, 4/2, or 5/1, When moist, it has color of 10YR 2/1 or 
3/1 or SY 3/1 or 3/2. Reaction is slightly acid to mildly 
alkaline. 

The lower part of the A horizon and the Ab horizon 
have color of N 2/0; 10YR 3/1, 4/1, 4/2, 5/1, or 5/2; 
2.5Y 4/2; or 5Y 3/1, 4/1, 4/2, or 5/1. When moist, they 
have color of N 2/0; 10YR 2/1, 3/1, or 3/2; 2.5Y 3/2; or 
SY 2/1, 3/1, or 3/2. They are clay loam or silty clay loam 
Stratified with silt loam. Reaction is neutral to 
moderately alkaline. 

The C horizon has color of 10YR 5/1 or 6/1, 2.5Y 
6/2, or SY 6/1 or 6/2. When moist, it has color of 10YR 
4/1, 4/2, or 5/1; 2.5Y 4/2; or 5Y 4/1 or 4/2. It is 
dominantly stratified silt loam, loam, or silty clay loam. 
in some areas, however, it is stratified fine sand, sand, 
or loamy sand below a depth of 40 inches. Reaction is 
neutral to moderately alkaline. 


Shima Series 


The Shima series consists of very poorly drained 
soils on deltas. These soils are artificially drained. They 
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are very deep. They formed in the highly decomposed 
remains of reeds and tules underlain by alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Shima series are sandy or sandy- 
skeletal, mixed, euic, thermic Terric Medisaprists. 

Typical pedon of Shima muck, partially drained, 0 to 
2 percent slopes; lat. 38 degrees 00 minutes 25 
seconds N, and long. 121 degrees 24 minutes 19 
seconds W., in an unsectionized area of the Terminous 
quadrangle: 


Oap—O to 8 inches; muck, black (10YR 2/1) moist, 
black (10YR 2/1) rubbed, very dark gray (10YR 3/1) 
dry; less than 5 percent tule and reed fibers before 
rubbing and none after rubbing; weak fine granular 
structure; slightly hard, loose, nonsticky and 
nonplastic; very strongly acid; gradual smooth 
boundary. 

Oa—8 to 21 inches; muck, black (10YR 2/1) moist, 
black (10YR 2/1) rubbed, very dark gray (10YR 3/1) 
dry; less than 5 percent tule and reed fibers before 
rubbing and none after rubbing; weak coarse 
prismatic and weak fine granular structure; soft, 
very friable, nonsticky and nonplastic; very strongly 
acid; clear wavy boundary. 

2C1—21 to 23 inches; mucky clay loam, black (10YR 
2/1) moist, very dark gray ({0YR 3/1} dry; many 
medium prominent yellowish red (5YR 4/8) mottles 
when moist; massive; slightly hard, firm, sticky and 
plastic; few fine roots; common fine tubular pores; 
neutral; abrupt smooth boundary. 

3C2—23 to 39 inches; loamy sand, light olive brown 
(2.5Y 5/4) moist, light brownish gray (2.5Y 6/2) dry; 
many medium prominent reddish brown (SYR 5/4) 
and dark gray (N 4/0) mottles when moist; massive; 
loose, nonsticky and nonplastic; few fine roots; 
many very fine interstitial pores; slightly 
effervescent; few fine soft masses of lime; mildly 
alkaline; abrupt smooth boundary. 

3C3—39 to 60 inches; loamy sand, olive brown (2.5Y 
4/4) moist, light yellowish brown (2.5Y 6/4) dry; 
many medium distinct dark gray (N 4/0) and reddish 
brown (SYR 4/4) mottles when moist; massive; 
loose, nonsticky and nonplastic; many very fine 
interstitial pores; moderately alkaline. 


The typical pedon has a layer of ashy material 
(burned peat) ’% inch to 11% inches thick between the 
Qa and 2C1 horizons. This layer is brown (7.5YR 4/4) 
and has many medium prominent yellowish red (5YR 
4/8) mottles. It is slightly acid. 

The depth to mineral material ranges from 17 to 36 
inches. The content of organic matter in the organic 
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layers typically is 40 to 55 percent but ranges from 40 
to 65 percent. The content of fibers ranges from a trace 
to 40 percent before rubbing and from a trace to 10 
percent after rubbing. 

The Oa horizon has color of 10YR 3/1 or 4/1. When 
moist, it has color of N 2/0 or 10YR 2/1. The upper part 
is 40 to 50 percent organic matter and has a trace to 5 
percent fibers after rubbing. Reaction is very strongly 
acid to slightly acid in undried layers. 

The 2C horizon is mucky clay loam or mucky silty 
clay. Reaction is very strongly acid to neutral. 

The 3C horizon has color of 2.5Y 6/2 or 6/4. When 
moist, it has color of 2.5Y 4/4 or 5/4. It is sand or loamy 
sand. Reaction is very strongly acid to moderately 
alkaline. 


Shinkee Series 


The Shinkee series consists of very poorly drained 
soils on deltas. These soils are artificially drained. They 
are very deep. They formed in the highly decomposed 
remains of reeds and tules underlain by alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Shinkee series are loamy, mixed, euic, 
thermic Terric Medisaprists. 

Typical pedon of Shinkee muck, partially drained, 0 
to 2 percent slopes; lat. 37 degrees 53 minutes 12 
seconds N. and long. 121 degrees 29 minutes 42 
seconds W., in an unsectionized area of the Holt 
quadrangle: 


Oap—O to 10 inches; muck, black (10YR 2/1) moist, 
black (10YR 2/1) rubbed, dark gray (10YR 4/1) dry; 
moderate fine granular structure; soft, very friable, 
nonsticky and nonplastic; strongly acid, gradual 
smooth boundary. 

Oa—10 to 22 inches; muck, black (10YR 2/1) moist, 
black (10YR 2/1) rubbed, very dark gray (10YR 3/1) 
dry; 20 percent tule and reed fibers, less than 5 
percent rubbed; weak thick platy structure; slightly 
hard, friable, slightly sticky and nonplastic; many 
fine and medium roots; strongly acid; clear wavy 
boundary. 

2Cg1—22 to 26 inches; mucky clay loam, very dark 
grayish brown (2.5Y 3/2) moist, dark grayish brown 
(2.5Y 4/2) dry; few fine prominent dark red (2.5YR 
3/6) and dark reddish brown (2.5YR 3/4) mottles 
when moist, yellowish red (5YR 4/6) dry; massive; 
hard, firm, slightly sticky and plastic; many fine 
roots; few very fine tubular pores; slightly acid; 
abrupt wavy boundary. 

3Cg2—26 to 60 inches; fine sandy loam, dark grayish 
brown (2.5Y 4/2) moist, dark grayish brown (2.5Y 
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5/2) dry; common medium prominent dark red 
(2.5YR 3/6) mottles when moist, yellowish red (5YR 
4/6) dry; massive; slightly hard, friable, nonsticky 
and nonplastic; common fine roots; few very fine 
tubular pores; strongly acid. 


The depth to mineral material ranges from 20 to 35 
inches. As determined by the combustion method, the 
content of organic matter in the Oa horizon typically is 
40 to 55 percent, by weight, but ranges from 35 to 65 
percent. The content of fibers ranges from a trace to 40 
percent before rubbing and from a trace to 10 percent 
after rubbing. The content of clay in the underlying 
mineral material ranges from 15 to 35 percent. 

The Oa horizon has color of 10YR 3/1 or 4/1. When 
moist, it has color of N 2/0 or 10YR 2/1. The upper part 
is 35 to 50 percent organic matter and has less than 5 
percent fibers after rubbing. It has weak to strong 
granular structure. The lower part is 40 to 65 percent 
organic matter and has a trace to 10 percent fibers after 
rubbing. Reaction is strongly acid to slightly acid 
throughout the Oa horizon. 

The 2Cg horizon has color of 2.5Y 3/4 or 5Y 4/6. 
When moist, it has color of 2.5Y 3/2. It is mucky clay 
loam or mucky silty clay loam. Reaction is strongly acid 
to moderately alkaline. 

The 3Cg horizon has color of 2.5Y 4/2, 5/2, or 6/2 or 
5Y 5/2, 5/3, 6/2, or 6/3. When moist, it has color of 2.5Y 
3/2, 4/2, or 5/2 or 5Y 3/2, 4/2, 4/3, 5/2, or 5/3. It has 
distinct or prominent, fine or medium mottles. This 
horizon is stratified fine sandy loam, very fine sandy 
loam, silt loam, or silty clay loam. Reaction is strongly 
acid to moderately alkaline. 


Stockton Series 


The Stockton series consists of somewhat poorly 
drained soils in basins. These soils are artificially 
drained. They are deep to a hardpan. They formed in 
alluvium derived from mixed rock sources. Slope ranges 
from 0 to 2 percent. 

Soils of the Stockton series are fine, montmorillonitic, 
thermic Typic Pelloxererts. 

Typical pedon of Stockton clay, 0 to 2 percent 
slopes; lat. 37 degrees 56 minutes 33 seconds N. and 
long. 121 degrees 11 minutes 17 seconds W., in an 
unsectionized area of the Stockton East quadrangle: 


Ap—O to 7 inches; dark gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; moderate medium angular 
blocky structure; very hard, firm, very sticky and 
plastic; few fine roots; many very fine interstitial and 
few very fine tubular pores; mildly alkaline; clear 
smooth boundary. 
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Ai—7 to 15 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; weak fine and medium 
subangular blocky structure; very hard, firm, very 
sticky and plastic; few very fine roots; many very 
fine tubular pores and common very fine interstitial 
pores; few fine black (10YR 2/1) manganese 
concretions; moderately alkaline; gradual wavy 
boundary. 

A2—15 to 22 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; massive; very hard, 
firm, very sticky and plastic; few very fine roots; 
many very fine tubular and common very fine 
interstitial pores; intersecting slickensides; few fine 
black (10YR 2/1) manganese concretions; 
moderately alkaline; gradual wavy boundary. 

A3—22 to 29 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; massive; very hard, 
firm, very sticky and plastic; few very fine roots; 
common very fine tubular and interstitial pores; 
intersecting slickensides; few fine black (10YR 2/1) 
manganese concretions; moderately alkaline; 
gradual wavy boundary. 

Bk1—29 to 37 inches; dark gray (10YR 4/1) clay, dark 
gray (10YR 4/1) moist; massive; very hard, firm, 
very sticky and plastic; few very fine roots; common 
very fine tubular and interstitial pores; intersecting 
slickensides; few fine black (10YR 2/1) manganese 
concretions; strongly effervescent; disseminated 
lime and few fine soft masses of lime; moderately 
alkaline; gradual wavy boundary. 

Bk2—37 to 42 inches; grayish brown (10YR 5/2) and 
light brownish gray (10YR 6/2) clay loam, dark 
grayish brown (10YR 4/2) and grayish brown (10YR 
5/2) moist; moderate fine subangular blocky 
structure; hard, firm, sticky and plastic; many very 
fine tubular and interstitial pores; intersecting 
slickensides; few fine black (10YR 2/1) manganese 
concretions; violently effervescent; disseminated 
lime and few fine and medium soft masses of lime; 
moderately alkaline; gradual wavy boundary. 

Bkqm1—42 to 45 inches; variegated dark grayish brown 
(10YR 4/2) and dark brown (10YR 4/3), weakly 
cemented duripan, dark grayish brown (10YR 4/2) 
moist; massive; brittle; strongly cemented laminar 
cap; 50 to 75 percent silica cementation within the 
matrix; violently effervescent; few fine seams of 
lime; moderately alkaline; gradual smooth boundary. 

Bkqm2—45 to 60 inches; variegated dark grayish brown 
(10YR 4/2) and brown (10YR 4/3), strongly 
cemented duripan, dark brown (10YR 4/3) moist; 
massive; brittle; 70 to 85 percent silica cementation 
within the matrix; violently effervescent; few fine 
seams of lime; moderately alkaline. 
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Depth to the duripan ranges from 40 to 60 inches. 


The A horizon has color of N 3/0, 4/0, or 5/0 or 10YR 


3/1, 4/1, or 5/1. When moist, it has color of N 3/0 or 2/0 
or 10YR 2/1 or 3/1. It has iron or manganese 
concretions in most pedons. Reaction is mildly alkaline 
or moderately alkaline. Areas adjacent to streams or 
sloughs have overwash of stratified fine sandy loam or 
silty clay loam, 

The Bk horizon has color of 10YR 4/1, 5/1, 5/2, or 
6/2. When moist, it has color of 10YR 4/1, 4/2, or 5/2. 
Texture is clay or silty clay in the upper part and clay 
loam or silty clay loam in the lower part. Reaction is 
mildly alkaline or moderately alkaline. This horizon has 
soft masses or seams of lime. 

The Bkqm horizon has color of 10YR 4/2, 4/3, 4/4, 
5/4, or 5/6. When moist, it has color of 10YR 4/2, 4/3, 
4/4, 5/2, or 5/4. It is strangly cemented in the laminar 
cap and weakly cemented to strongly cemented below 
the cap. It has soft masses or seams of lime. 


Stomar Series 


The Stomar series consists of well drained soils on 
alluvial fans. In some areas these soils are irrigated. 
They are very deep. They formed in alluvium derived 
from sedimentary rock sources. Slope ranges from 0 to 
2 percent. 

Soils of the Stomar series are fine, montmorillonitic, 
thermic Mollic Haploxeralfs. 

Typical pedon of Stomar clay loam, 0 to 2 percent 
slopes; 800 feet north and 400 feet west of the 
southeast corner of sec. 28, T.2S., R. 5 E., Tracy 
quadrangle: 


Ap—0 to 8 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, firm, sticky and plastic; few very fine and 
common fine roots; few very fine tubular pores; 
neutral; clear smooth boundary. 

A—8 to 17 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, firm, sticky and plastic; common very fine and 
fine roots; few very fine and fine tubular pores; 
neutral; gradual smooth boundary. 

Bt—-17 to 26 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; hard, firm, sticky and plastic; 
common fine and few very fine roots; common very 
fine and fine tubular pores; few thin clay films on 
faces of peds and lining pores: slightly effervescent; 
moderately alkaline; gradual smooth boundary. 

Btk1—26 to 36 inches; brown ({0YR 5/3) clay, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; very hard, firm, very 
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sticky and very plastic; common fine and few very 
fine roots; common very fine and fine tubular pores; 
common thin clay films on faces of peds and lining 
pores; strongly effervescent; disseminated lime and 
few medium soft masses and seams of lime; 
moderately alkaline; gradual wavy boundary. 

Btk2—36 to 47 inches; brown (10YR 5/3) clay, dark 
brown (10YR 3/3) moist; strong medium subangular 
blocky structure; very hard, friable, very sticky and 
plastic; few very tine roots; many very fine and fine 
tubular pores; common thin clay films on faces of 
peds and lining pores; violently effervescent; 
common medium seams and soft masses of lime; 
moderately alkaline; gradual wavy boundary. 

Btk3—47 to 60 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; 
moderate medium subangular blocky structure, 
hard, friable, very sticky and plastic; few very fine 
roots; many very fine tubular pores; fine thin clay 
films on faces of peds; strongly effervescent; 
common medium seams of lime; moderately 
alkaline. 


The A horizon has color of 10YR 4/1, 4/2, 5/2, or 5/3. 
When moist, it has color of 10YR 3/1, 3/2, or 3/3. 

The Bt horizon has color of 10YR 4/2, 5/2, 5/3, or 
6/3. When moist, it has color of 10YR 3/3, 4/2, or 4/3. 
Texture is clay loam or clay. Reaction is neutral to 
moderately alkaline. 

The Btk horizon has color of 10YR 5/3, 5/4, 6/3, or 
6/4. When moist, it has color of 10YR 3/3, 4/3, 4/4, 5/3, 
or 5/4. Texture is clay, clay loam, or silty clay loam. 
Reaction is mildly alkaline or moderately alkaline. 


Timor Series 


The Timor series consists of moderately well drained 
soils on low fan terraces or alluvial fans. These soils 
are deep to a hardpan. They formed in alluvium derived 
from granitic rock sources. Slope ranges from 0 to 2 
percent. 

Soils of the Timor series are sandy, mixed, thermic 
Entic Haploxerolls. 

Typical pedon of Timor loamy sand, 0 to 2 percent 
slopes; 1,200 feet south and 500 feet west of the 
northeast corner of sec. 2, T. 2S., R. 6 E., Lathrop 
quadrangle: 


Ap—0 to 14 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; soft, 
very friable, nonsticky and nonplastic; few fine and 
common very fine roots; many very fine interstitial 
pores; neutral; clear smooth boundary. 
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A—14 to 31 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; soft, 
very friable, nonsticky and nonplastic; few fine and 
common very fine roots; many very fine interstitial 
pores, neutral; clear wavy boundary. 

Bk—31 to 56 inches; brown (10YR 5/3) loamy sand, 
dark brown (10YR 4/3) moist; common medium 
distinct light brown (7.5YR 6/4) mottles, dark brown 
(7.5YR 4/4) moist; massive; soft, very friable, 
nonsticky and nonplastic; few very fine roots; many 
very fine interstitial pores; strongly effervescent; few 
fine soft masses and seams of lime; moderately 
alkaline; abrupt wavy boundary. 

2Bkqm—S6 to 60 inches; light gray (10YR 7/2), strongly 
cemented duripan, grayish brown (2.5Y 5/2) moist; 
common medium distinct reddish yellow (7.5YR 6/6) 
mottles, dark brown (7.5YR 4/4) moist; massive; 
brittle; continuous indurated laminar cap 1 to 2 
millimeters thick; strongly cemented in 75 percent of 
the matrix; strongly effervescent; common fine soft 
masses of lime; moderately alkaline. 


Depth to the duripan is 40 to 60 inches. The depth to 
distinct and prominent mottles is 30 to 48 inches. 

The A horizon has color of 10YR 5/2, 5/3, 4/2, or 4/3. 
When moist, it has color of 10YR 2/2, 3/2, or 3/3. It is 
neutral or mildly alkaline. 

The Bk horizon has color of 10YR 4/4, 5/3, 5/4, 6/2, 
6/3, or 6/4. When moist, it has color of 10YR 5/4, 5/3, 
4/4, 4/3, 4/2, or 3/3. It is mildly alkaline or moderately 
alkaline. 

The 2Bkqm horizon has color of 10YR 7/3, 7/2, 7/1, 
6/2, or 6/1. When moist, it has color of 10YR 5/2 or 
2.5Y 5/2. 


Tinnin Series 


The Tinnin series consists of well drained soils on 
low fan terraces and alluvial fans. These soils are very 
deep. They formed in alluvium derived from granitic 
rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Tinnin series are sandy, mixed, thermic 
Entic Haploxerolls. 

Typical pedon of Tinnin loamy coarse sand, 0 to 2 
percent slopes; 450 feet north and 500 feet west of the 
southeast corner of sec. 13, T. 2S., R. 6 E., Lathrop 
quadrangle: 


Ap—0 to 14 inches; grayish brown (10YR 5/2) loamy 
coarse sand, very dark grayish brown (10YR 3/2) 
moist; weak fine subangular blocky structure; soft, 
very friable, nonsticky and nonplastic; few fine and 
common very fine roots; many very fine interstitial 
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pores; 2 percent rounded pebbles; mildly alkaline; 
diffuse smooth boundary. 

A—14 to 28 inches; grayish brown (10YR 5/2) loamy 
coarse sand, very dark grayish brown (10¥R 3/2) 
moist; weak fine subangular blocky structure; soft, 
very friable, nonsticky and nonplastic; few fine and 
common very fine roots; many very fine interstitial 
pores; 2 percent rounded pebbles; neutral; diffuse 
wavy boundary. 

C1--28 to 53 inches; brown (10YR 5/3) loamy coarse 
sand, dark brown (10YR 4/3) moist; common 
medium distinct light brown (7.5YR 6/4) mottles, 
dark brown (7.5YR 4/4) moist; massive; soft, very 
friable, nonsticky and nonplastic; many very fine 
interstitial pores; 2 percent rounded pebbles; slightly 
acid; diffuse wavy boundary. 

C2—53 to 75 inches; pale brown (10YR 6/3) loamy 
coarse sand, brown (10YR 5/3} moist; common 
medium distinct light brown (7.5YR 6/4) mottles, 
dark brown (7.5YR 4/4) moist; massive; slightly 
hard, friable, nonsticky and nonplastic; many very 
fine interstitial pores; 2 percent rounded pebbles; 
neutral. 


The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3. 
When moist, it has color of 10YR 2/2, 3/2, or 3/3. it is 
loamy coarse sand or loamy sand. The content of 
gravel is 0 to 5 percent. This horizon has 1 to 3 percent 
organic matter. Reaction is slightly acid to mildly 
alkaline. 

The C horizon has color of 10YR 4/4, 5/3, 5/4, 6/2, 
6/3, 6/4, 7/2, 7/3, or 7/4. When moist, it has color of 
10YR 3/3, 3/4, 4/2, 4/3, 4/4, 5/3, or 5/4. Texture is 
loamy coarse sand, loamy sand, or sand. The content 
of gravel is 0 to 15 percent. This horizon is slightly acid 
to mildly alkaline in the upper part and neutral to 
moderately alkaline in the lower part. 


Tokay Series 


The Tokay series consists of well drained soils on 
low fan terraces. These soils are very deep. They 
formed in alluvium derived from granitic rock sources. 
Slope ranges from 0 to 2 percent. 

Soils of the Tokay series are coarse-loamy, mixed, 
thermic Typic Haploxerolls. 

Typical pedon of Tokay fine sandy loam, 0 to 2 
percent slopes; 1,275 feet north and 2,600 feet east of 
the southwest corner of sec. 6, T. 3 N., R. 6 E., Lodi 
North quadrangle: 


Ap1i—0 to 4 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine subangular blocky structure; 
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slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine tubular 
and interstitial pores; slightly acid; abrupt wavy 
boundary. 

Ap2—4 to 12 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine angular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine and few fine, medium, and coarse roots; 
many very fine and few fine tubular and interstitial 
pores; slightly acid; clear wavy boundary. 

A—12 to 19 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse angular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine and medium and few fine and coarse 
roots; many very fine and few fine tubular and 
interstitial pores; slightly acid; clear wavy boundary. 

BA—19 to 26 inches; grayish brown (10YR 5/2} fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; massive; very hard, friable, slightly sticky and 
slightly plastic; common very fine, fine, medium, 
and coarse roots; many very fine and few fine 
tubular and interstitial pores; slightly acid; clear 
wavy boundary. 

Bti—26 to 38 inches; brown (10YR 5/3) fine sandy 
loam, brown (10YR 4/3) moist; massive; very hard, 
friable, slightly sticky and slightly plastic; common 
very fine, fine, and medium roots; many very fine 
tubular and interstitial pores; few thin clay films 
bridging mineral grains; neutral; gradual wavy 
boundary. 

Bt2—38 to 45 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3) moist; massive; very hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots; many very fine tubular and 
interstitial pores; few thin clay films bridging mineral 
grains; neutral; clear wavy boundary. 

C—4B5 to 60 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3) moist; massive; very hard, 
friable, nonsticky and nonplastic; common very fine 
tubular and interstitial pores; mildly alkaline. 


The A horizon has color of 7.5YR 5/2, 10YR 5/2 or 
5/3, or 2.5Y 5/2. When moist, it has color of 7.5YR 3/2, 
10YR 3/2 or 3/3, or 2.5Y 3/2. Reaction generally is 
slightly acid to mildly alkaline, but the range includes 
strongly acid and moderately acid as a result of long- 
term applications of sulfur for the control of disease. 

Some pedons have a Bw horizon. The Bt and Bw 
horizons have color of 7.5YR 6/4 or 10YR 5/3, 6/3, 6/4, 
or 7/3. When moist, they have color of 7.5YR 3/4 or 4/4 
or 10YR 4/3 or 4/4. They are sandy loam or fine sandy 
loam. Reaction is slightly acid to moderately alkaline. 
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The C horizon has color of 10YR 5/4, 6/2, 6/3, 6/4, 
7/2, or 7/4. When moist, it has color of 10YR 3/4, 4/2, 
4/3, 4/4, or 5/4. Texture is sandy loam, coarse sandy 
loam, or fine sandy loam. Reaction is slightly acid to 
moderately alkaline. 


Toomes Series 


The Toomes series consists of well drained soils on 
the ridges and plateaus of volcanic flows. These soils 
are very shallow and shallow. They formed in material 
weathered from hard, andesitic tuff breccia. About 2 
percent of the surface is covered with stones. Slope 
ranges from 2 to 15 percent. 

Soils of the Toomes series are loamy, mixed, thermic 
Lithic Ruptic-Xerorthentic Xerochrepts. 

Typical pedon of Toomes loam, in an area of Lithic 
Xerorthents-Toomes complex, 2 to 15 percent slopes; 
600 feet south and 1,530 feet east of the northwest 
corner of sec. 5, T. 4.N., R. 9 E., Clements quadrangle: 


A—O to 5 inches; pale brown (10YR 6/3) loam, dark 
brown (7.5YR 3/4) moist; common medium distinct 
strong brown (7.5YR 5/6) root stains, strong brown 
(7.5YR 4/6) moist; weak coarse subangular blocky 
structure; hard, friable, nonsticky and slightly 
plastic; many very fine roots; few very fine 
interstitial and common very fine tubular pores; 10 
percent gravel; slightly acid; clear smooth boundary. 

Bwi—5 to 11 inches; light brown (7.5YR 6/4) loam, 
dark brown (7.5YR 3/4} moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; common very fine interstitial and many very 
fine tubular pores; 10 percent gravel: slightly acid; 
clear wavy boundary. 

Bw2—11 to 15 inches; light brown (7.5YR 6/4) joam, 
dark brown (7.5YR 3/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine interstitial and tubular pores; 
few thin clay films on faces of peds; 10 percent 
gravel and 5 percent cobbles; slightly acid; abrupt 
wavy boundary. 

R—15 inches; light gray (10YR 7/1), hard, andesitic tuff 
breccia, grayish brown (10YR 5/2) moist. 


The depth to hard bedrock is 4 to 20 inches. The 
content of gravel, cobbles, and boulders is 5 to 15 
percent in individual horizons but averages 10 to 15 
percent throughout the solum. Reaction is slightly acid 
or neutral. 

The A horizon has color of 7.5YR 5/4 or 10YR 5/4 or 
6/3. When moist, it has color of 7.5YR 3/4 or 10YR 3/4. 
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The Bw horizon has color of 7.5YR 5/4 or 6/4. When 
moist, it has color of 7.5YR 3/4 or 4/4. 


Trahern Series 


The Trahern series consists of somewhat poorly 
drained, sodic soils on low terraces. These soils are 
artificially drained. They are moderately deep to a 
hardpan. They formed in alluvium derived from mixed 
rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Trahern series are fine, montmorillonitic, 
thermic Natric Duraquolls. 

Typical pedon of Trahern clay loam, partially drained, 
0 to 2 percent slopes; 475 feet south and 150 feet east 
of the northwest corner of sec. 5, T.3S., R. 7 E., Ripon 
quadrangle: 


Ap—0 to 7 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate fine and medium subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; common very fine and fine 
roots; common very fine interstitial and few very fine 
tubular pores; mildly alkaline; clear smooth 
boundary. 

A—7 to 14 inches; gray (10YR 5/1) clay loam, very dark 
gray (10YR 3/1) moist; common fine distinct brown 
(10YR 5/3) mottles, dark brown (10YR 3/3) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; common very fine 
and fine roots; few very fine tubular and interstitial 
pores; slightly effervescent; disseminated lime; 
moderately alkaline; clear wavy boundary. 

Bitni—14 to 20 inches; variegated light brownish gray 
(10YR 6/2) and gray (10YR 6/1) clay, very dark 
grayish brown (10YR 3/2) and dark grayish brown 
(10YR 4/2) moist; moderate coarse prismatic 
structure parting to moderate medium and coarse 
subangular blocky; very hard, firm, very sticky and 
very plastic; common very fine and fine roots; 
common very fine tubular and few fine interstitial 
pores; common thin clay films on faces of peds and 
lining pores; light gray (10YR 7/1) uncoated sand 
grains occurring as coatings less than 2 millimeters 
thick on the tops and sides of some peds in the 
upper part of the horizon; slightly effervescent; 
disseminated lime; strongly alkaline; clear wavy 
boundary. 

Bin2—20 to 28 inches; variegated pale brown (10YR 
6/3) and light brownish gray (10YR 6/2) clay, brown 
(10¥R 4/3) and dark brown (10YR 3/3) moist; 
moderate coarse prismatic structure parting to 
moderate medium and coarse subangular blocky; 
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very hard, firm, very sticky and very plastic; few 
very fine and fine roots; common very fine tubular 
and few fine tubular and interstitial pores; many thin 
clay films on faces of peds and lining pores; slightly 
effervescent; disseminated lime; strongly alkaline; 
gradual wavy boundary. 

Btn3—28 to 33 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 4/3) moist; moderate medium 
angular blocky structure; hard, friable, very sticky 
and plastic; few very fine and fine roots; common 
very fine tubular and few fine tubular and interstitial 
pores; common thin clay films on faces of peds and 
lining pores; slightly effervescent; disseminated 
lime; strongly alkaline; clear wavy boundary. 

Bk—33 to 38 inches; light grayish brown (10YR 6/2) 
clay loam, dark grayish brown (10YR 4/2) moist; 
few fine distinct light yellowish brown (10YR 6/4) 
mottles, dark yellowish brown (10YR 4/4) moist; 
moderate medium angular blocky structure; very 
hard, firm, sticky and plastic; very few very fine and 
fine roots; common very fine tubular and few fine 
tubular and interstitial pores; strongly effervescent; 
common fine filaments and soft masses of lime; 
moderately alkaline; abrupt irregular boundary. 

Bkqm—38 to 60 inches; light brownish gray (2.5Y 6/2) 
duripan, dark grayish brown (2.5Y 4/2) moist; 
common fine distinct light yellowish brown (2.5Y 
6/4) and light olive brown (2.5Y 5/6) mottles, olive 
brown (2.5Y 4/4) moist; moderate medium platy 
structure in the upper 1 to 2 inches and massive in 
the lower part; indurated in the upper part and 
strongly cemented in the lower part. 


Depth to the duripan is 20 to 40 inches. 

The A horizon has color of 10YR 4/1, 5/1, or 5/2. 
When moist, it has color of 10YR 3/1 or 3/2. It has 
distinct or prominent mottles in the lower part. 

The Btn horizon has color of 10YR 5/3, 6/1, 6/2, or 
6/3 or 2.5Y 6/2. When moist, it has color of 10YR 3/2, 
3/3, 4/1, 4/2, or 4/3 or 2.5Y 4/2. It has columnar or 
prismatic structure in the upper part. The percentage of 
exchangeable sodium is 15 to 25 percent. Some part of 
this horizon has disseminated or segregated lime. The 
content of clay is 35 to 60 percent. 

The Bk horizon has the same colors as the Bt 
horizon. It is clay loam or silty clay loam. The content of 
clay is 30 to 40 percent. Reaction is moderately alkaline 
or strongly alkaline. This horizon has disseminated or 
segregated lime throughout. 

The Bkqm horizon has color of 10YR 6/1, 6/2, or 6/3 
or 2.5Y 6/2. When moist, it has color of 10YR 4/1 or 
4/2, 2.5Y 4/2, 5Y 5/1 or 5/2, or SGY 5/2 or 6/2. This 
horizon has distinct or prominent mottles. 
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Tujunga Series 


The Tujunga series consists of somewhat 
excessively drained soils on flood plains or in remnants 
of channels. These soils are very deep. They formed in 
alluvium derived from granitic rock sources. Slope. 
ranges from 0 to 2 percent. 

Soils of the Tujunga series are mixed, thermic Typic 
Xeropsamments. 

Typical pedon of Tujunga loamy sand, 0 to 2 percent 
slopes; 1,000 feet south and 1,300 feet west of the 
northeast corner of sec. 36, T. 4.N., R. 6 E., Lodi North 
quadrangle: 


Ap—O to 7 inches; brown (10YR 5/3) loamy sand, dark 
brown (10YR 4/3) moist; massive; loose, nonsticky 
and nonplastic; many very fine and few fine roots; 
many very fine interstitial pores; slightly acid; abrupt 
smooth boundary. 

A—7 to 22 inches; brown (10YR 5/3) loamy sand, dark 
brown (10YR 4/3) moist; massive; soft, very friable, 
nonsticky and nonplastic; few very fine roots: few 
very fine tubular and many very fine interstitial 
pores; slightly acid; clear wavy boundary. 

C1i—22 to 28 inches; pale brown (10YR 6/3) loamy 
sand, brown (10YR 4/3) moist; massive; soft, very 
friable, nonsticky and nonplastic; few very fine 
roots; few very fine tubular and many very fine 
interstitial pores; slightly acid; clear wavy boundary. 

C2—28 to 57 inches; pale brown (10YR 6/3) loamy 
sand, brown (10YR 4/3) moist; massive; soft, very 
friable, nonsticky and nonplastic; few very fine 
roots; few very fine tubular and many very fine 
interstitial pores; slightly acid; diffuse wavy 
boundary. 

C3—57 to 67 inches; pale brown (10YR 6/3} loamy 
sand, brown (10YR 4/3) moist; massive; soft, very 
friable, nonsticky and nonplastic; very few very fine 
and fine roots; few very fine tubular and many very 
fine interstitial pores; mildly alkaline. 


The content of gravel is 0 to 15 percent. 

The A horizon has color of 10YR 5/3 or 6/2. When 
moist, it has color of 10YR 4/2 or 4/3. Reaction is 
slightly acid or neutral. 

The C horizon has color of 10YR 5/3, 6/3, 6/4, or 7/2. 
When moist, it has color of 10YR 4/3, 4/4, or 5/3. 
Texture is loamy sand, sand, or fine sand. Reaction is 
slightly acid to mildly alkaline. 


Valdez Series 


The Valdez series consists of poorly drained soils on 
flood plains and deltas. These soils are artificially 
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drained. They are very deep. They formed in alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Valdez series are fine-silty, mixed, 
nonacid, thermic Aeric Fluvaquents. 

Typical pedon of Valdez silt loam, organic 
substratum, partially drained, 0 to 2 percent slopes; lat. 
38 degrees 11 minutes 15 seconds N, and long. 121 
degrees 30 minutes 01 second W., in an unsectionized 
area of the Isleton quadrangle: 


Ap—0 to 14 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; many 
medium distinct red (2.5YR 4/8) mottles when 
moist; massive; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine and fine and 
few medium and coarse roots; many very fine and 
fine tubular and interstitial pores; moderately acid; 

_ abrupt wavy boundary. 

A—14 to 18 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; many 
medium distinct strong brown (7.5YR 5/6) mottles, 
light reddish brown (2.5YR 6/4) and yellowish red 
(5YR 4/6) moist; massive; slightly hard, friable, 
slightly sticky and nonplastic; common very fine and 
fine roots; many very fine and fine tubular and 
interstitial pores; slightly acid; clear wavy boundary. 

Cg—18 to 40 inches; light brownish gray (10YR 6/2) 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
many medium distinct yellowish red (5YR 4/6) 
mottles, red (2.5YR 4/8) moist; massive; hard, 
friable, sticky and plastic; few very fine and fine 
roots; common very fine and fine tubular and 
interstitial pores; moderately acid: clear wavy 
boundary. 

2C1—40 to 50 inches; dark gray (10YR 4/1) mucky silt 
loam, very dark gray (10YR 3/1) moist; massive; 
slightly hard, friable, slightly sticky and nonplastic; 
slightly acid; clear wavy boundary. 

3C2—50 to 60 inches; very dark gray (10YR 3/1) mucky 
peat, black (10YR 2/1) moist; massive; slightly hard, 
friable, slightly sticky and nonplastic; slightly acid. 


The A horizon has color of 10YR 6/2, 6/3, 7/1, or 7/2. 
When moist, it has color of 10YR 4/1 or 4/2 or 2.5Y 4/2. 
This horizon has distinct or prominent mottles. Reaction 
is moderately acid to neutral. 

The Cg horizon has color of 10YR 6/2 or 2.5Y 6/2. 
When moist, it has color of 10YR 4/2 or 2.5Y 4/2. This 
horizon has distinct or prominent mottles. It is silt loam 
or silty clay loam. Reaction is slightly acid or neutral. 

The 2C1 and 3C2 horizons are stratified mucky silty 
clay loam, mucky silt loam, muck, or mucky peat. 
Reaction is moderately acid to neutral. 
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Vallecitos Series 


The Vallecitos series consists of well drained soils on 
mountains. These soils are shallow. They formed in 
material weathered from sandstone. Slope ranges from 
30 to 75 percent. 

Sails of the Vallecitos series are clayey, 
montmorillonitic, thermic Lithic Ruptic-Xerochreptic 
Haploxeralfs. 

Typical pedon of Vallecitos gravelly loam, in an area 
of Honker-Vallecitos-Gonzaga complex, 30 to 50 
percent slopes; 1,425 feet south and 600 feet west of 
the northeast corner of sec. 21, T.4S., R. 4 E., Cedar 
Mountain quadrangle: 


A—0 to 4 inches; pale brown (10YR 6/3) gravelly loam, 
dark brown (10YR 4/3) moist; moderate medium 
platy structure parting to weak medium subangular 
blocky; hard, friable, slightly sticky and slightly 
plastic; many very fine and common fine roots; 
common very fine interstitial and few very fine 
tubular pores; 25 percent gravel; neutral; abrupt 
wavy boundary. 

Bti—4 to 14 inches; pale brown (10YR 6/3) gravelly 
clay loam, dark brown (10YR 4/3) moist; weak 
medium subangular blocky structure; hard, friable, 
sticky and plastic; common very fine roots; common 
very fine interstitial and many very fine tubular 
pores; few thin clay films on faces of peds and 
lining pores; 25 percent gravel; neutral; abrupt wavy 
boundary. 

Bt2—14 to 20 inches; brown (7.5YR 5/4) gravelly clay 
foam, dark brown (7.5YR 4/4) moist; moderate 
medium subangular blocky structure; very hard, 
firm, sticky and plastic; few very fine roots; common 
very fine interstitial and tubular pores; common thin 
clay films on faces of peds and lining pores; 25 
percent gravel; neutral; abrupt wavy boundary. 

R—20 inches; pale brown (10YR 6/3), fractured, hard 
sandstone. 


The depth to hard sandstone ranges from 10 to 20 
inches. 

The A horizon has color of 7.5YR 5/2 or 6/2 or 10YR 
5/3, 5/4, or 6/3. When moist, it has color of 7.5YR 3/2 
or 4/2 or 10YR 3/3, 4/2, or 4/3. The content of gravel is 
15 to 25 percent. 

The Bt horizon has color of 5YR 5/4, 5/6, 6/3, or 6/4; 
7.5YR 5/4, 6/2, or 6/4; or 10YR 6/2 or 6/3. When moist, 
it has color of 5YR 4/3 or 4/4; 7.5YR 4/2 or 4/4; or 
10YR 3/3, 4/2, or 4/3. It is gravelly clay loam or gravelly 
clay. The content of gravel is 15 to 30 percent. 
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Vaquero Series 


The Vaquero series consists of well drained soils on 
mountains. These soils are moderately deep. They 
formed in material weathered from sandstone. Slope 
ranges from 8 to 50 percent. 

Soils of the Vaquero series are fine, montmorillonitic, 
thermic Entic Chromoxererts. 

Typical pedon of Vaquero clay, in an area of 
Vaquero-Carbona complex, 8 to 30 percent slopes; 
1,150 feet south and 2,450 feet east of the northwest 
corner of sec. 25, T.3 S., R. 4 E., Tracy quadrangle: 


A—0 to 10 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; massive; very hard, 
firm, very sticky and very plastic; many very fine 
roots; few very fine tubular pores; few fine crystals 
of gypsum; mildly alkaline; abrupt wavy boundary. 

Ak—10 to 21 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; strong very 
coarse prismatic structure; extremely hard, firm, 
very sticky and very plastic; common very fine 
tubular pores; wedge-shaped aggregates with 
intersecting slickensides; few fine crystals of 
gypsum; slightly effervescent; common fine soft 
masses of lime; moderately alkaline; clear wavy 
boundary. 

Bk—21 to 25 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; strong coarse 
subangular blocky structure; extremely hard, firm, 
very sticky and very plastic; few very fine roots; 
common very fine tubular pores; many intersecting 
slickensides; few fine crystals of gypsum; slightly 
effervescent; common fine soft masses of lime; 
moderately alkaline; abrupt wavy boundary. 

Cr—25 inches; light brownish gray (2.5Y 6/2) and light 
olive brown (2.5Y 5/4), highly fractured, calcareous 
sandstone that has soil in the fractures; common 
medium crystals of gypsum; slightly effervescent; 
common fine soft masses of lime; moderately 
alkaline. 


The depth to soft sandstone ranges from 20 to 40 
inches. 

The A horizon has color of 10YR 5/2, 5/3, 6/2, or 6/3 
or 2.5Y 5/2 or 6/2. When moist, it has color of 10YR 4/2 
or 5/3 or 2.5Y 4/2 or 5/2. The lower part of this horizon 
is slightly effervescent to violently effervescent and has 
disseminated lime or common fine soft masses of lime. 
The calcium carbonate equivalent ranges from 1 to 2 
percent. Reaction is neutral to moderately alkaline. 

The Bk horizon has color of 10YR 5/2, 5/3, 6/2, or 
6/3 or 2.5Y 5/2 or 6/2. When moist, it has color of 10YR 
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4/2 or 5/3 or 2.5Y 4/2, 4/4, or 5/4. It is clay or silty clay. 
It is slightly effervescent or moderately effervescent. 
The calcium carbonate equivalent ranges from 1 to 3 
percent. The percentage of exchangeable sodium is 15 
to 25, and electrical conductivity is 4 to 16 millimhos per 
centimeter. Reaction is mildly alkaline to strongly 
alkaline. 


Venice Series 


The Venice series consists of very deep, very poorly 
drained soils on deltas. These soils are artificially 
drained. They formed in hydrophytic plant remains 
derived from reeds and tules and in alluvium derived 
from mixed rock sources. Slope ranges from 0 to 2 
percent. 

Soils of the Venice series are euic, thermic Typic 
Medihemists. 

Typical pedon of Venice muck, partially drained, 0 to 
2 percent slopes; lat. 38 degrees 04 minutes 51 
seconds N. and long. 121 degrees 33 minutes 15 
seconds W., in an unsectionized area of the Bouldin 
Island quadrangle: 


Oap—O to 12 inches; muck, black (10YR 2/1) moist, 
very dark gray (10YR 3/1) dry; less than 5 percent 
tule and reed fibers before rubbing and none after 
rubbing; moderate medium and coarse granular 
structure; nonsticky and nonplastic; strongly acid; 
abrupt wavy boundary. 

Oe1—12 to 32 inches; mucky peat, very dark brown 
(10YR 2/2) moist, dark brown (10YR 3/3) rubbed, 
black (N 2/0) dry; 60 percent tule and reed fibers 
before rubbing and 25 percent after rubbing; 
massive; nonsticky and nonplastic; very strongly 
acid; abrupt wavy boundary. 

Oe2—32 to 60 inches; mucky peat, very dark brown 
(10YR 2/2) moist, very dark grayish brown (10YR 
3/2) rubbed, black (N 2/0) dry; 40 percent tule and 
reed fibers before rubbing and 18 percent after 
rubbing; massive; nonsticky and nonplastic; very 
strongly acid. 


As determined by the combustion method, the 
content of organic matter in the control section ranges 
from 35 to 75 percent by weight and is more than 45 
percent below the Oap horizon. The content of fibers in 
the control section ranges from 30 to 65 percent before 
rubbing and from 16 to 35 percent after rubbing. 
Reaction is very strongly acid to slightly acid. 

The Oap horizon has color of N 3/0 or 10YR 3/2 or 
3/1. When moist, it has color of N 2/0 or 10YR 2/2 or 
2/1. It is mucky silt loam or muck. The content of 
organic matter is 35 to 55 percent. The content of fibers 
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is 2 to 20 percent before rubbing and less than 10 
percent after rubbing. 

The Oe horizon has color of N 2/0, 5YR 2.5/1, or 
10YR 2/1. When moist, it has color of N 2/0, 5YR 2.5/2, 
or 10YR 2/2 before rubbing and color of N 3/0, 5YR 3/2, 
10YR 3/2, or 2.5Y 3/2 after rubbing. This horizon has 
45 to 75 percent organic matter. It has 35 to 70 percent 
tibers before rubbing and 15 to 35 percent fibers after 
rubbing. 


Veritas Series 


The Veritas series consists of moderately well 
drained soils on low fan terraces. In some areas these 
soils are artificially drained. They are deep to a 
hardpan. They formed in alluvium derived from mixed 
rock sources. Slope ranges from 0 to 2 percent. 

Soils of the Veritas series are coarse-loamy, mixed, 
thermic Typic Haploxerolls. 

Typical pedon of Veritas fine sandy loam, 0 to 2 
percent slopes; 150 feet north and 800 feet west of the 
southeast corner of sec. 25, T. 1 S., R. 6 E., Lathrop 
quadrangle: 


Ap—0 to 8 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few very fine 
roots; few very fine interstitial pores; moderately 
alkaline; clear smooth boundary. 

A—8 to 15 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few very fine 
roots; few very fine and fine tubular pores; slightly 
effervescent; disseminated lime; moderately 
alkaline; gradual wavy boundary. 

Bw—15 to 40 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3} moist; weak coarse 
subangular blocky structure parting to weak fine 
angular blocky; hard, friable, slightly sticky and 
slightly plastic; few fine roots; common fine 
continuous tubular pores; slightly effervescent, 
disseminated lime; moderately alkaline; gradual 
smooth boundary. 

Bk—40 to 54 inches; variegated light brownish gray 
(10YR 6/2 and 2.5Y 6/2) fine sandy loam, dark 
grayish brown (10YR 4/2) moist; few medium 
distinct dark brown (10YR 3/3) mottles when moist; 
moderate coarse angular blocky structure parting to 
weak fine angular blocky; hard, friable, slightly 
sticky and slightly plastic; few fine roots; common 
fine tubular pores; slightly effervescent; common 
fine filaments of lime and disseminated lime; 
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moderately alkaline; abrupt smooth boundary. 

2Bqm—54 to 70 inches; variegated light gray (10YR 7/2 
and 2.5Y 7/2) and white (10YR 8/2), strongly 
cemented duripan, light brownish gray (10YR 6/2) 
moist; many fine prominent dark brown (10YR 3/3) 
and yellowish brown (10YR 5/4) mottles when 
moist; massive; brittle; few fine tubular pores; 70 to 
85 percent silica cementation within the matrix; 
slightly effervescent; disseminated lime; moderately 
alkaline. 


Depth to the duripan is 40 to 60 inches. The depth to 
distinct or prominent mottles is 30 to 40 inches. 

The A horizon has color of 10YR 4/2, 5/1, or 5/2. 
When moist, it has color of 10YR 3/1 or 3/2. It is fine 
sandy loam or sandy loam. Reaction is neutral to 
moderately alkaline. Some pedons have overwash of 
silty clay loam 15 to 19 inches thick. 

The Bw and Bk horizons have color of 10YR 5/1, 5/3, 
5/4, 6/2, 6/3, or 6/4 or 2.5Y 6/2. When moist, they have 
color of 10YR 4/1, 4/2, or 4/3 or 2.5Y 4/2. These 
horizons are fine sandy loam or sandy loam. Reaction 
is mildly alkaline or moderately alkaline. 

The 2Bqm horizon is a duripan that is strongly 
cemented or indurated in the laminar cap and weakly 
cemented to strongly cemented below the cap. The 
extent of silica cementation is 50 to 90 percent within 
the matrix. 

Veritas sandy loam, partially drained, 0 to 2 percent 
slopes, is a taxadjunct to the series and classifies as a 
coarse-loamy, mixed, thermic Aquic Haploxeroll. It has 
motties higher in the profile than is defined as the range 
for the series and formed under somewhat poorly 
drained conditions. These differences, however, do not 
significantly affect the use or management of the soil. 


Vernalis Series 


The Vernalis series consists of well drained soils on 
alluvial fans. In some areas these soils are irrigated. 
They are very deep. They formed in alluvium derived 
from mixed rock sources. Slope ranges from 0 to 2 
percent. 

Soils of the Vernalis series are fine-loamy, mixed, 
thermic Calcixeroltic Xerochrepts. 

Typical pedon of Vernalis clay loam, 0 to 2 percent 
slopes; 40 feet south and 3,000 feet east of the 
northwest corner of sec. 3, T. 4 S., R. 6 E., Solyo 
quadrangle: 


Ap— to 9 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; massive; hard, friable, 
sticky and plastic; common very fine roots; few very 
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fine tubular pores; moderately alkaline; clear 
smooth boundary. 

A—$ to 27 inches; grayish brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; common very fine and fine roots; few very 
fine interstitial and tubular pores; moderately 
alkaline; gradual wavy boundary. 

Btk—27 to 37 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak fine subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; few very fine and fine roots; few very 
fine interstitial and tubular pores; common thin clay 
films on faces of peds; strongly effervescent; 
disseminated lime and few fine soft masses of lime; 
moderately alkaline; gradual wavy boundary. 

Bk1—37 to 47 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; weak very thick platy 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; few very fine and fine roots: 
common very fine tubular pores; strongly 
effervescent; common fine filaments and few fine 
soft masses of lime; moderately alkaline; gradual 
wavy boundary. 

Bk2—47 to 60 inches; pale brown (10YR 6/3) fine 
sandy loam, brown (10YR 4/3) moist; weak very 
thick platy structure; soft, very friable, nonsticky and 
nonplastic; few very fine and common fine roots; 
common very fine tubular pores; 5 percent gravel; 
strongly effervescent; disseminated lime and few 
fine filaments and common medium soft masses of 
lime; moderately alkaline. 


The A horizon has color of 10YR 5/2, 5/3, 6/2, or 6/3. 
When moist, it has color of 10YR 3/3, 4/2, or 4/3. 
Reaction is neutral to moderately alkaline. 

The Btk horizon has color of 10YR 5/3, 5/4, or 6/3. 
When moist, it has color of 10YR 4/3 or 4/4. Texture is 
clay loam, loam, or silt loam. Accumulations of lime 
occur as filaments or soft masses. Reaction is mildly 
alkaline or moderately alkaline. 

The Bk horizon has color of 10YR 5/3, 5/4, 6/3, or 
6/4. When moist, it has color of 10YR 4/3 or 4/4. It is 
loam, clay loam, or silty clay loam in the upper part and 
loam, fine sandy loam, or sandy loam in the lower part. 
This horizon is slightly effervescent to strongly 
effervescent. 


Vignolo Series 


The Vignolo series consists of moderately well 
drained soils on low fan terraces. These soils are 
moderately deep to a hardpan (fig. 13). They formed in 
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Figure 13.—Profile of Vignolo silty clay loam, 0 to 2 percent 
slopes. A hardpan is at a depth of 30 to 35 inches. It has a 
continuous laminar cap, which restricts root penetration and 
water movement. Depth is marked in feet. 


alluvium derived from mixed rock sources. Slope ranges 
from 0 to 2 percent. 

Soils of the Vignolo series are fine-silty, mixed, 
thermic Haplic Durixerolls. 

Typical pedon of Vignolo silty clay loam, 0 to 2 
percent slopes; lat. 38 degrees 00 minutes 55 seconds 
N. and long. 121 degrees 12 minutes 46 seconds W., in 
an unsectionized area of the Waterloo quadrangle: 


Ap—0O to 4 inches; brown (10YR 5/3) silty clay loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium angular blocky structure; hard, 
friable, sticky and plastic; few very fine and fine 
roots; few very fine interstitial pores; mildly alkaline; 
clear smooth boundary. 

A—4 to 14 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium angular blocky structure; 
hard, friable, sticky and plastic; common very fine 
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roots; few very fine tubular pores; mildly alkaline; 
clear smooth boundary. 

Bw—14 to 18 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; many fine very dark gray 
(10YR 3/1) manganese stains; moderate medium 
angular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; few very fine tubular 
pores; mildly alkaline; clear wavy boundary. 

Bk—18 to 30 inches; variegated brown (10YR 5/3) and 
pale brown (10YR 6/3) clay loam, dark brown 
(10YR 3/3) and brown (10YR 4/3) moist; many fine 
very dark gray (10YR 3/1) manganese stains; 
moderate medium angular blocky structure; hard, 
friable, sticky and plastic; few very fine roots; few 
very fine tubular pores; slightly effervescent; 
disseminated lime and few fine soft masses of lime; 
weakly cemented in 25 percent of the matrix; mildly 
alkaline; abrupt wavy boundary. 

Bkqm—30 to 33 inches; indurated duripan that has a 
laminar cap 1 to 4 millimeters thick; abrupt wavy 
boundary. 

Bkq—33 to 60 inches; light gray (10YR 7/2), very pale 
brown (10YR 7/3), and pale brown (10YR 6/3), 
weakly cemented to strongly cemented duripan, 
dark brown (10YR 4/3), dark yellowish brown (10YR 
4/4), and dark reddish brown (5YR 3/2, 3/3) moist; 
massive; brittle; thin strongly cemented continuous 
laminar cap; strongly cemented in 25 percent of the 
matrix, weakly cemented in the remainder; violently 
effervescent; disseminated lime and common fine 
seams of lime; cemented with silica, iron, and 
calcium carbonate; moderately alkaline. 


Depth to the duripan is 20 to 40 inches. The content 
of clay in the control section, which extends from a 
depth of 10 inches to the duripan, generally is 18 to 35 
percent but ranges from 20 to 30 percent. 

The A horizon has color of 7.5YR 5/2 or 10YR 4/2, 
4/3, 5/2, or 5/3. When moist, it has color of 7.5YR 3/2 
or 10YR 3/2 or 3/3. It is silty clay loam or silt loam 

The Bw and Bk horizons have color of 7.5YR 5/4 or 
6/4 or 10YR 4/3, 5/2, 5/3, 5/4, 6/3, or 6/4. When moist, 
they have color of 7.5YR 4/4 or 10YR 3/2, 3/3, 3/4, or 
4/3. They are loam, silt loam, silty clay loam, or clay 
loam. 

The Bkqm and Bkq horizons are strongly cemented 
or indurated in the laminar cap and strongly cemented 
below the cap. They have color of 7.5YR 5/4, 5/6, 6/4, 
or 6/6 or 10YR 5/3, 6/3, 6/4, 7/2, or 7/3. 


Vina Series 


The Vina series consists of well drained soils on 
flood plains. These soils are very deep. They formed in 
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alluvium derived from mixed but dominantly granitic 
tock sources, Slope ranges from 0 to 2 percent. 

Soils of the Vina series are coarse-loamy, mixed, 
thermic Cumulic Haploxerolls. 

Typical pedon of Vina fine sandy loam, 0 to 2 percent 
slopes; 2,350 feet north and 2,000 feet east of the 
southwest corner of sec. 20, T. 4N., R. 8 E., Lockeford 
quadrangle: 


Ap—0 to 9 inches; brown (10YR 4/3) fine sandy loam, 
dark brown (10YR 3/3) moist; massive; slightly hard, 
very friable, nonsticky and nonplastic; many very 
fine roots; many very fine interstitial pores; slightly 
acid; abrupt wavy boundary. 

A1—9 to 23 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium angular blocky structure; slightly 
hard, friable, nonsticky and slightly plastic; many 
very fine and common medium and coarse roots; 
common very fine, fine, and medium tubular pores; 
slightly acid; clear wavy boundary. 

A2—23 to 37 inches; brown (10YR 4/3) loam, dark 
brown (10YR 3/3) moist; weak medium angular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine, fine, and 
medium roots; many very fine, fine, and medium 
tubular pores; neutral; clear smooth boundary. 

C1—37 to 46 inches; brown (10YR 4/3) loam, dark 
brown (10YR 3/3) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine, fine, and coarse roots; many very fine, fine, 
and medium tubular pores; neutral; abrupt smooth 
boundary. 

C2—46 to 60 inches; brown (10YR 5/3) loam, dark 
brown (10YR 3/3) moist; massive; slightly hard, very 
friable, nonsticky and nonplastic; many very fine 
tubular and common very fine interstitial pores; 
neutral. 


By weighted average, the content of clay in the 10- to 
40-inch control section ranges from 12 to 18 percent. 
The content of fine sand or coarser textured material 
ranges from 15 to 25 percent. The content of gravel is 0 
to 15 percent. Reaction is slightly acid or neutral. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3. 
When moist, it has color of 10YR 3/2 or 3/3. 

The C horizon has color of 10YR 4/3, 5/2, or 5/3. 
When moist, it has color of 10YR 3/3, 4/2, or 4/3. It is 
sandy loam, loam, or fine sandy loam. 


Webile Series 


The Webile series consists of very poorly drained 
soils on deltas. These soils are artificially drained. They 
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are very deep. They formed in the highly decomposed 
remains of reeds and tules underlain by alluvium 
derived from mixed rock sources. Slope ranges from 0 
to 2 percent. 

Soils of the Webile series are clayey, mixed, euic, 
thermic Terric Medisaprists. 

Typical pedon of Webile muck, partially drained, 0 to 
2 percent slopes; lat. 37 degrees 53 minutes 35 
seconds N. and long. 121 degrees 33 minutes 36 
seconds W., in an unsectionized area of the Woodward 
Island quadrangle: 


Oap—0 to 15 inches; muck, black (10YR 2/1) moist 
(unrubbed and rubbed), dark gray (10YR 4/1) dry; 
no fibers before rubbing; weak very fine granular 
structure; soft, very friable, nonsticky and 
nonplastic; very strongly acid; clear smooth 
boundary. 

Oa—15 to 39 inches; muck, variegated very dark brown 
(10YR 2/2) and dark yellowish brown (10YR 4/2) 
moist and dry, very dark brown (10YR 2/2) rubbed; 
30 percent tule and reed fibers unrubbed and less 
than 5 percent fibers rubbed; weak thick platy 
structure; very friable, slightly sticky and slightly 
plastic; very strongly acid; clear smooth boundary. 

2C1—39 to 51 inches; clay, very dark gray (10YR 3/1) 
moist, dark gray (10YR 4/1) dry; common medium 
Prominent reddish brown (5YR 5/4 and 4/4) and 
dark reddish brown (5YR 3/3) mottles when moist; 
massive; very hard, firm, very sticky and plastic; 
slightly acid; gradual smooth boundary. 

2C2—51 to 60 inches; silty clay, very dark grayish 
brown (2.5Y 3/2) moist, dark grayish brown (2.5Y 
4/2) dry; common medium prominent reddish brown 
(5YR 4/4 and 5/4) and dark reddish brown (5YR 
3/3) mottles when moist; massive; firm, very sticky 
and plastic; slightly acid. 


The depth to mineral material is 36 to 51 inches. As 
determined by the combustion method, the content of 
organic matter in the 36- to 51-inch control section 
ranges from 30 to 70 percent. 

The Oap horizon has color of 10YR 3/1, 3/2, or 4/1. 
When moist, it has color of 10YR 2/1, 2/2, or 3/1. The 
content of organic matter is 35 to 50 percent. Reaction 
is very strongly acid or strongly acid. 

The Oa horizon has color of 10YR 2/1, 2/2, 3/3, or 
4/2. When moist, it has color of 10YR 2/1, 2/2, 3/3, or 
4/4. The content of fibers is 20 to 50 percent before 
rubbing and less than 5 percent after rubbing. Reaction 
is very strongly acid or strongly acid. 

The 2C horizon has color of 10YR 4/1 or 4/2 or 2.5Y 
4/2. When moist, it has color of N 4/0 or 3/0; 2.5Y 3/2; 
or 10YR 3/1, 3/2, or 4/1. It has distinct or prominent 
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mottles. It is clay or silty clay. Reaction is slightly acid 
to mildly alkaline. 


Willows Series 


The Willows series consists of poorly drained, saline- 
sodic soils in basins. These soils are artificially drained. 
They are very deep. They formed in alluvium derived 
from mixed rock sources. Slope ranges from 0 to 2 
percent. 

Soils of the Willows series are fine, montmorillonitic, 
thermic Typic Pelloxererts. 

Typical pedon of Willows clay, partially drained, 0 to 
2 percent slopes; lat. 37 degrees 45 minutes 50 
seconds N. and long. 121 degrees 29 minutes 05 
seconds W., in an unsectionized area of the Union 
Island quadrangle: 


Ap—0 to 9 inches; gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) moist; moderate coarse angular blocky 
structure; very hard, firm, very sticky and very 
plastic; many very fine and fine roots; many very 
fine and fine tubular pores; slightly effervescent; few 
fine soft masses of lime; moderately alkaline; abrupt 
smooth boundary. 

A—9 to 20 inches; gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) moist: few fine distinct light olive brown 
(2.5Y 5/4) mottles, light olive brown (2.5Y 5/6} 
moist; strong coarse angular blocky structure; very 
hard, firm, sticky and very plastic; many very fine 
and fine roots; many very fine and fine tubular 
pores; common slickensides; slightly effervescent; 
few fine soft masses of lime; moderately alkaline; 
abrupt smooth boundary. 

Bk1—20 to 28 inches; grayish brown (2.5Y 5/2) clay, 
very dark grayish brown (2.5Y 3/2} moist; many 
coarse distinct light olive brown (2.5Y 5/6) mottles, 
tight olive brown (2.5Y 5/4) moist; moderate coarse 
prismatic structure; very hard, firm, sticky and very 
plastic; common very fine and fine roots; few very 
fine and fine tubular pores; common fine black 
(10YR 2/1) stains; violently effervescent; 
disseminated lime and common fine soft masses of 
lime; strongly alkaline; clear smooth boundary. 

Bk2—28 to 60 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; many fine 
distinct light gray (2.5Y 7/2) mottles, tight brownish 
gray (2.5Y 6/2) moist; moderate coarse angular 
blocky structure; hard, firm, sticky and very plastic; 
few very fine and fine roots; few very fine and fine 
tubular pores; common fine black (10YR 2/1) stains; 
strongly effervescent; disseminated lime and many 
fine soft masses of lime; strongly alkaline. 
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The A horizon has color of 10YR 4/1 or 5/1 or 5Y 4/1 
or 5/1. When moist, it has color of 10YR 3/1 or 5Y 3/1. 
Electrical conductivity is 4 to 8 millimhos per centimeter, 
and the percentage of exchangeable sodium is 10 to 
18. This horizon is slightly effervescent to strongly 
effervescent and has disseminated or segregated lime. 
Reaction is moderately alkaline or strongly alkaline. 

The Bk horizon has color of 2.5Y 4/2 or 5/2 or 5Y 
4/2, 5/1, or 5/2. When moist, it has color of 2.5Y 3/2 or 
4/2 or 5Y 4/1 or 4/2. It has distinct or prominent mottles. 
Electrical conductivity is 4 to 16 millimhos per 
centimeter, and the percentage of exchangeable sodium 
is 15 to 25. This horizon is slightly effervescent to 
strongly effervescent. 


Wisflat Series 


The Wisflat series consists of well drained soils on 
mountains. These soils are shallow or very shallow. 
They formed in material weathered from sandstone. 
Slope ranges from 30 to 75 percent. 

Soils of the Wisflat series are loamy, mixed 
(calcareous), thermic Lithic Xerorthents. 

Typical pedon of Wisflat sandy loam, in an area of 
Wisflat-Arburua-San Timoteo complex, 30 to 50 percent 
slopes; 300 feet north and 2,050 feet west of the 
southeast corner of sec. 8, T. 4S., R. 5 E., Lone Tree 
Creek quadrangle: 


A—0 to 3 inches; pale brown (10YR 6/3) sandy loam, 
dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
and few fine roots; few very fine tubular and 
interstitial pores; mildly alkaline; gradual wavy 
boundary. 

Ck—3 to 10 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
weak medium granular structure; loose, friable, 
slightly sticky and slightly plastic; common very fine 
and few fine roots; few very fine tubular and 
interstitial pores; strongly effervescent; 5 percent 
angular gravel and cobbles; mildly alkaline; abrupt 
wavy boundary. 

Cr/R—10 to 26 inches; thin, white (10YR 8/2), slightly 
weathered sandstone cap over light gray (10YR 
7/2), extremely hard sandstone. 


The depth to hard sandstone is 10 to 20 inches. The 
soil depth varies widely within short distances. 

The A horizon has color of 10YR 5/2, 5/3, 6/2, or 6/3. 
When moist, it has color of 10YR 4/2 or 4/3. Reaction is 
mildly alkaline or moderately alkaline. 
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The Ck horizon has color of 10YR 5/3, 6/3, 6/4, 7/2, 
7/3, or 7/4, When moist, it has color of 10YR 4/4 or 5/4 
or 2.5Y 4/4 or 5/4. Reaction is mildly alkaline or 
moderately alkaline. This horizon is strongly 
effervescent or violently effervescent. It has 5 to 25 
percent angular gravel and cobbles. 


Xerofluvents 


Xerofluvents consist of well drained and somewhat 
excessively drained soils in arroyos and in intermittent 
stream channels. These soils are very deep. They 
formed in alluvium derived from mixed rock sources. 
Slope ranges from 0 to 8 percent. 

Reference pedon of Xerofluvents, in an area of 
Xerofluvents-Xerorthents complex, 1 to 8 percent 
slopes, occasionally flooded; 1,900 feet north and 1,000 
feet east of the southwest corner of sec. 17, T. 3 S., R. 
5 E., Tracy quadrangle: 


C1—0 to 6 inches; brown (10YR 4/3) very gravelly 
loam, brown (10YR 5/3) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; many very fine interstitial pores; 25 
percent gravel and 15 percent cobbles; neutral; 
abrupt smooth boundary. 

C2—6 to 20 inches; brown (10YR 4/3) gravelly sandy 
loam, brown (10YR 5/3) moist; massive; slightly 
hard, friable, slightly sticky and nonplastic; common 
very fine roots; many very fine interstitial pores; 20 
percent gravei and 5 percent cobbles; miidly 
alkaline; abrupt smooth boundary. 

C3—20 to 33 inches; pale brown (10YR 6/3) very 
gravelly loamy coarse sand, brown (10YR 5/3) 
moist; massive; loose, nonsticky and nonplastic; few 
very fine roots; many very fine interstitial pores; 25 
percent gravel and 10 percent cobbles; moderately 
alkaline; abrupt smooth boundary. 

C4—33 to 47 inches; pale brown (10YR 6/3) very 
gravelly sandy loam, brown (10YR 5/3) moist; 
massive; slightly hard, friable, slightly sticky and 
nonplastic; many very fine interstitial pores; 35 
percent gravel and 5 percent cobbles; mildly 
alkaline; abrupt smooth boundary. 

C5—47 to 60 inches; pale brown (10YR 6/3) very 
gravelly loamy coarse sand, brown (10YR 5/3) 
moist; massive; loose, nonsticky and nonplastic; 
many very fine interstitial pores; 40 percent gravel; 
moderately alkaline. 


Texture and color are highly varied. The soils are 
highly stratified. The content of rock fragments ranges 
from 5 to 65 percent throughout the profile. 
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Xerorthents 


Xerorthents consist of well drained and somewhat 
excessively drained soils on alluvial fans and in areas 
of old gravel tailing deposits. These soils are very deep. 
They formed in alluvium derived from mixed rock 
sources. Slope ranges from 1 to 8 percent. 

Reference pecon of Xerorthents, in an area of 
Xerofluvents-Xerorthents complex, 1 to 8 percent 
slopes, occasionally flooded; 1,750 feet south and 
3,150 feet west of the northeast corner of sec. 19, T. 3 
S., R. 5 E., Tracy quadrangle: 


C1—0 to 4 inches; pale brown (10YR 6/3) gravelly 
sandy loam, brown (10YR 4/3) moist; massive; 
slightly hard, friable, slightly sticky and nonplastic; 
many very fine roots; common very fine tubular and 
interstitial pores; 20 percent gravel; mildly alkaline; 
abrupt wavy boundary. 

C2—4 to 26 inches; light brownish gray (10YR 6/2) very 
gravelly sandy loam, grayish brown (10YR 5/2) 
moist; massive; slightly hard, friable, slightly sticky 
and nonplastic; many very fine interstitial pores; 25 
percent gravel and 15 percent cobbles; mildly 
alkaline; gradual smooth boundary. 

C3—26 to 42 inches; light brownish gray ({0YR 6/2) 
very gravelly sandy loam, grayish brown (10YR 5/2) 
moist, massive; slightly hard, friable, nonsticky and 
nonplastic; many very fine interstitial pores; 35 
percent gravel and 5 percent cobbles; moderately 
alkaline; gradual smooth boundary. 

C4—42 to 60 inches; light brownish gray (10YR 6/2) 
gravelly sandy loam, grayish brown (10YR 5/2) 
moist; massive; slightly hard, friable, nonsticky and 
nonplastic; many very fine interstitial pores; 20 
percent gravel and 5 percent cobbles; mildly 
alkaline. 


Texture and color are highly varied. The content of 
rock fragments ranges from 5 to 65 percent throughout 
the profile. 


Yellowlark Series 


The Yellowlark series consists of moderately well 
drained soils on fan terraces and stream terraces. 
These soils are deep to a hardpan. They formed in 
alluvium derived from mixed rock sources. Slope ranges 
from 0 to 5 percent. 

Soils of the Yellowlark series are fine-loamy, mixed, 
thermic Ultic Haploxeralfs. 

Typical pedon of Yellowlark gravelly loam, 2 to 5 
percent slopes; 1,020 feet south and 350 feet east of 
the northwest corner of sec. 27, T. 5 N., R. 8 E., Goose 
Creek quadrangle: 
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A1—0 to 2 inches; pale brown (10YR 6/3) gravelly 
loam, brown (10YR 4/3) moist; common fine distinct 
strong brown (7.5YR 5/6} mottles, strong brown 
(7.5YR 4/6) moist; moderate thick platy structure; 
hard, friable, slightly sticky and nonplastic; many 
very fine roots; common very fine interstitial and few 
very fine tubular pores; 15 percent fine subrounded 
gravel; moderately acid; abrupt smooth boundary. 

A2—2 to 8 inches; reddish yellow (7.5YR 6/6) gravelly 
loam, brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine interstitial and medium tubular 
pores; 15 percent fine subrounded gravel; strongly 
acid; gradual wavy boundary. 

Bt1—8 to 22 inches; reddish yellow (7.5YR 6/8) gravelly 
loam, strong brown (7.5YR 4/6) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; many very fine interstitial and common 
medium tubular pores; few thin and moderately 
thick clay films bridging mineral grains; very dark 
gray (10YR 3/1) iron and manganese stains; 15 
percent fine subrounded gravel; strongly acid; clear 
wavy boundary. 

Bt2—22 to 33 inches; reddish yellow (7.5YR 6/6) and 
reddish brown (5YR 4/4) gravelly loam, strong 
brown (7.5YR 5/6) and yellowish red (5YR 4/6) 
moist; weak medium subangular blocky structure; 
hard, firm, sticky and slightly plastic; few very fine 
roots; common very fine tubular pores; common 
moderately thick clay films in seams and lining 
pores; common fine very dark gray ({0YR 3/1) iron 
and manganese stains; 20 percent fine subrounded 
gravel; strongly acid; clear wavy boundary. 

Bt/E1—33 to 39 inches; strong brown (7.5YR 5/6) 
gravelly loam, strong brown (7.5YR 4/6) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; common very fine interstitial pores; common 
thin and few moderately thick clay films bridging 
mineral grains; black (N 2/0) iron and manganese 
stains; very pale brown (10YR 7/4) zones with 
bleached coatings, yellowish brown (10YR 5/4) 
moist; 25 percent fine subrounded gravel; strongly 
acid; clear wavy boundary. 

2Bt/E2—39 to 47 inches; strong brown (7.5YR 5/6) very 
gravelly clay loam, yellowish red (SYR 5/6) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; few very fine interstitial pores; few 
moderately thick clay films bridging mineral grains 
and lining pores; white (10YR 8/1) zones of very 
gravelly loam with bleached coatings, pale brown 
(10YR 6/3} moist; 30 percent gravel and 5 percent 
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cobbles; strongly acid; abrupt wavy boundary. 

3B’t1—47 to 54 inches; strong brown (7.5YR 5/6) and 
light yellowish brown (10YR 6/4) gravelly clay, dark 
brown (7.5YR 4/4) and brown (7.5YR 5/4) moist; 
massive; very hard, very firm, sticky and plastic; few 
very fine tubular pores; common moderately thick 
clay films bridging mineral grains; common fine very 
dark gray (10YR 3/1) iron and manganese stains; 
10 percent gravel and 5 percent cobbles; 
moderately acid; gradual wavy boundary. 

3B’t2—54 to 59 inches; very pale brown (10YR 7/4) and 
strong brown (7.5YR 5/6) clay loam, yellowish 
brown (10YR 5/4} and strong brown (7.5YR 4/6) 
moist; weak coarse angular blocky structure; 
extremely hard, very firm, sticky and plastic; few 
very fine tubular pores; common moderately thick 
clay films bridging mineral grains; common medium 
black (N 2/0) iron and manganese stains; 10 
percent fine subrounded gravel; slightly acid; 
gradual wavy boundary. 

3Bqm—59 to 62 inches thick; very pale brown (10YR 
7/4) and light yellowish brown (10YR 6/4), weakly 
cemented duripan, yellowish brown (10YR 5/4) and 
dark yellowish brown (10YR 4/4) moist; strong 
coarse angular blocky structure; common very fine 
and fine tubular pores; many thin and few 
moderately thick clay films lining pores; common 
medium black (N 2/0) iron and manganese stains; 
thin indurated laminar cap; continuous silica 
cementation; 10 percent fine subrounded gravel; 
slightly acid. 


Depih to the duripan is 45 to 60 inches. By weighted 
average, the content of clay in the upper 20 inches of 
the argillic horizon is 18 to 27 percent. 

The A horizon has color of 7.5YR 5/4, 6/4, or 6/6 or 
10YR 5/3, 6/3, or 6/4. When moist, it has color of 7.5YR 
3/4 or 4/4 or 10YR 4/3 or 4/4. Reaction is strongly acid 
to slightly acid. 

The Bt horizon has color of 5YR 4/4, 4/6, 5/4, 5/6, or 
5/8 or 7.5YR 5/4, 5/6, 6/4, 6/6, or 6/8. When moist, it 
has color of 5YR 4/4 or 4/6 or 7.5YR 4/4, 4/6, or 5/6. It 
is gravelly loam or gravelly clay loam. It has 18 to 30 
percent clay. The content of gravel is 15 to 25 percent. 
Reaction is strongly acid to slightly acid. 

The 2Bt horizon has color of 2.5YR 4/6 or 5/6, 7.5YR 
5/6, or 5YR 5/6 or 5/8. When moist, it has color of 
2.5YR 3/6 or 4/6, 5YR 4/6 or 5/6, or 7.5YR 5/6. It is 
very gravelly loam or very gravelly clay loam. It has 20 
to 30 percent clay. The content of gravel is 35 to 50 
percent, and the content of cobbles is 0 to 10 percent. 
Reaction is strongly acid to slightly acid. 

Bleached zones of E horizon material are in the Bt 
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and 2Bt horizons. These zones have color of 10YR 7/2, 
7/4, or 8/1. When moist, they have color of 10YR 5/2, 
5/4, or 6/3. 

The 3B’t horizon has color of 7.5YR 4/6, 5/6, 7/4, or 
7/6 or 10YR 5/3, 6/3, 6/4, or 7/4 and has coatings with 
color of 5YR 5/4 in some pedons. When moist, it has 
color of 7.5YR 4/4, 4/6, 5/4, 6/4, or 6/6 or 10YR 4/3, 
4/4, 5/3, or 5/4 and has coatings with color of 5YR 4/6 
or 7.5YR 4/4 in some pedons. The upper part of this 
horizon is clay or graveily clay and has 40 to 50 percent 
clay, and the lower part is gravelly clay loam or clay 
loam and has 27 to 35 percent clay. The content of 
gravel is 5 to 35 percent. The content of cobbles is 0 to 
5 percent. Reaction is moderately acid or slightly acid. 

The 3Bqm horizon has color of 10YR 6/4, 7/3, 7/4, or 
7/6. When moist, it has color of 10YR 4/4 or 5/4. It is 
indurated in the laminar cap and weakly cemented to 
strongly cemented below the cap. 


Zacharias Series 


The Zacharias series consists of well drained soils on 
alluvial fans and low stream terraces. These soils are 
very deep. They formed in alluvium derived from mixed 
rock sources. Slope ranges from 0 to 8 percent. 

Soils of the Zacharias series are fine-loamy, mixed, 
thermic Typic Xerochrepts. 

Typical pedon of Zacharias clay loam, 0 to 2 percent 
slopes: 250 feet north and 300 feet east of the 
southwest corner of sec. 5, T.3S., RA. 5 E., Tracy 
quadrangle: 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; hard, friable, 
sticky and plastic; many very fine and fine and 
common medium roots; common very fine tubular 
pores; neutral; clear smooth boundary. 

A—6 to 19 inches; dark grayish brown (10YR 4/2) clay 


loam, very dark grayish brown (10YR 3/2) moist; 
massive; hard, friable, sticky and plastic; many very 
fine and fine and common medium roots; common 
very fine tubular pores; 5 percent gravel; neutral; 
clear smooth boundary. 

Bw-—19 to 26 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak very coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; common very fine, few fine, and common 
medium roots; common very fine and fine tubular 
pores; 5 percent gravel; mildly alkaline; gradual 
wavy boundary. 

C1—26 to 53 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; massive; hard, firm, sticky 
and plastic; few very fine roots; few very fine tubular 
pores; 5 percent gravel; mildly alkaline; clear wavy 
boundary. 

C2—53 to 60 inches; yellowish brown (10YR 5/4) 
gravelly clay loam, dark brown (10YR 4/3) moist; 
massive; hard, firm, sticky and plastic; 15 percent 
gravel and 5 percent cobbles; mildly alkaline. 


The content of gravel is 0 to 35 percent. 

The A horizon has color of 7.5YR 4/2, 4/3, or 5/2 or 
1OYR 4/2, 4/3, 5/2, 5/3, 5/4, or 6/3. When moist, it has 
color of 7.5YR 3/2 or 4/4 or 10YR 3/2, 3/3, 4/2, or 4/3. It 
is clay loam or gravelly clay loam. Reaction is slightly 
acid or neutral. 

The Bw horizon has color of 7.5YR 5/2 or 5/6 or 
10YR 4/2, 4/3, 4/4, 5/2, or 5/3. When moist, it has color 
of 7.5YR 5/4 or 10YR 3/3, 4/2, 4/3, 4/4, or 5/4. It is 
loam, clay loam, gravelly loam, or gravelly clay loam. 
Reaction is neutral or mildly alkaline. 

The C horizon has color of 10YR 4/3, 4/4, 5/3, 5/4, 
6/3, or 6/4. When moist, it has color of 10YR 4/2, 4/3, 
or 4/4, It is loam, clay loam, gravelly sandy loam, 
gravelly loam, or gravelly clay loam. The content of 
cobbles is 0 to 10 percent. Reaction is neutral to 
moderately alkaline. 


Formation of the Soils 
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Soil is a natural body on the surface of the earth in 
which plants grow. It consists of a mixture of varying 
proportions of minerals, organic matter, water, and air. 
The characteristics of a soil at any given place are 
determined by the interaction of five soil-forming factors. 
These factors are the climate, including the temperature 
and the amount of precipitation, that has existed as the 
soil has accumulated or weathered; the biological forces 
of plants and animals living in and on the soil; relief as 
it affects drainage, aeration, and susceptibility to water 
erosion and soil blowing; parent material, including its 
physical properties and chemical composition; and the 
length of time that the other four soil-forming factors 
have been working (19). The interaction among all of 
these factors determines the formation of every soil. 
The relative importance of individual factors differs from 
place to place. 

Soils are classified, mapped, and interpreted on the 
basis of various kinds of soil horizons and their 
arrangement. The degree of expression of the soil 
horizons is a reflection of the extent of interaction of 
soil-forming factors with one or more soil-forming 
processes, including additions, removals, transfers, and 
transformations (30). The important diagnostic surface 
horizons in this survey area include mollic epipedons, 
and the important diagnostic horizons below the surface 
horizons include cambic and argillic horizons and 
duripans. 

A mollic epipedon is a dark surface horizon that has 
high base saturation. It formed mainly through additions 
of organic material to the soil in the form of 
decomposed roots and organic residue from the 
surface. It may be the only diagnostic horizon in the 
more recent soils, or it may occur in combination with 
subsurface horizons in the older soils. Vina soils, which 
are Cumulic Haploxerolls, and Cogna soils, which are 
Calcic Pachic Haploxerolls, have a thick mollic 
epipedon as a result of constant additions of organic 
material. 

Many soils in the survey area have a cambic or 
argillic horizon. Cambic horizons are characterized by 
the redistribution or removal of carbonates to a lower 
part of the soil profile, by alteration of the original 


stratification in the parent material to blocky structure, 
or by the slight addition of illuvial clay. 

Argillic horizons are characterized by the 
accumulation of illuvial clay. They form when primary 
minerals in the layers above the zone of accumulation 
transform into silicate clays, which are subsequently 
removed by eluviation to the subsoil. Some of the clay 
in the argillic horizons formed in place as a result of the 
transformation of primary minerals. With increasing age, 
these horizons become finer textured, become 
somewhat thicker, and tend to develop abrupt upper 
boundaries. Keyes and Bellota soils, which are Abruptic 
Durixeralfs, have an abrupt boundary at the top of or 
within the argillic horizon and are referred to as claypan 
soils. 

Some horizons below the surface horizon have 
become strongly cemented to indurated and are called 
duripans or hardpans. Duripans are massive, platy 
horizons that are cemented with silica, iron, and 
manganese and in some areas with accessory calcium 
carbonate. Many duripans are related to claypan argillic 
horizons and are probably the oldest duripans in the 
survey area. San Joaquin soils, which are Abruptic 
Durixeralfs, have an indurated duripan. Cementation is 
the result of the transformation in place of primary 
minerals into silica and iron sesquioxides, which act as 
cementing agents. Some silica and iron sesquioxides 
have been translocated to the duripan from overlying 
horizons. Some duripans in the county do not appear to 
be related to the overlying soil profiles. 

The influences of the soil-forming factors and 
processes on the genesis and morphology of the soils 
in the survey area are summarized in the paragraphs 
that follow. Climate and biological factors are described 
under one heading. The factors of time, relief, and 
parent material are described under the heading 
“Landforms.” 


Climate and Biological Factors 


San Joaquin County has a Mediterranean climate, 
which is characterized by hot, dry summers and cool, 
moist winters. Most of the rainfall occurs in the period 
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November through April. The soil temperature regime is 
thermic, and the soil moisture regime is either xeric or 
aquic. The warm temperatures and moist soil conditions 
in spring permit rapid chemical reactions. During 
periods of rainfall, water carrying dissolved or 
suspended solids moves through the soil. Weathering is 
limited in the cool winter months, but leaching 
processes become active with the onset of seasonal 
rainfall. Weathering is most active in spring and least 
active in summer and late fall. In soils that have a water 
table throughout most of the year, however, weathering 
can occur in summer and fall. 

The air temperature in the survey area is moderated 
by the influence of the Pacific Ocean. It is slightly 
warmer during winter and slightly cooler during summer 
than is typical in nearby counties that have similar soils. 
As a result, the organic matter content in the surface 
layer of many soils in the eastern part of the county is 
at the higher end of the range that is allowed for their 
respective series. Examples are Corning soils, which 
are Typic Palexeralfs, and Redding and San Joaquin 
soils, which are Abruptic Durixeralfs. The relatively 
warmer winter temperatures allow for the production of 
more vegetation on these soils, and the relatively cooler 
summer temperatures decrease the rate at which 
organic matter decomposes and enhance the 
accumulation of organic matter. 

The amount of rainfall in the eastern part of San 
Joaquin County is sufficient to leach the soils of soluble 
salts. Significant amounts of exchangeable bases, 
however, have been leached only from soils on the 
older landforms. This variation may reflect the length of 
time that leaching has occurred, but it also indicates 
that the climates in the past may have been wetter and 
more conducive to leaching. The sails on flood plains 
commonly have a base saturation of more than 90 
percent throughout, whereas San Joaquin soils, which 
are Abruptic Durixeralfs on the older landforms, have a 
base saturation as low as 75 percent in some or all 
parts of the profile above a claypan. 

The amount of rainfall in the southwestern part of the 
county is not sufficient to leach the soils of soluble 
salts. The soils in this part of the county generally have 
a lower organic matter content in the surface layer and 
a higher content of soluble salts in the subsoil than the 
soils in the parts of the county that receive more 
rainfall. A rain shadow effect is expressed in the soils 
on the east side of the Coast Range, where the amount 
of rainfall decreases from west to east. 

Present-day climatic variations are the result of the 
effects of topography and relief. Temperature decreases 
with elevation, whereas the amount of precipitation 
increases with elevation. As the amount of precipitation 
increases, the extent of leaching and the amount of 
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vegetation also increase, resulting in an increased 
organic matter content and the cycling of bases. 
Fluctuations in temperature and moisture affect the rate 
of organic matter decomposition and accumulation and 
the weathering of minerals. Also, soils on the older 
landforms have been affected by climatic conditions 
different from current climatic conditions. During glacial 
periods, for example, the climate in the Sierra Nevada 
was somewhat cooler and more humid (78). 

Living organisms, including soil flora, fauna, and 
vegetation, are important biological forces that have 
affected soil formation in the survey area. Flora, such 
as bacteria and fungi, help to decompose organic 
matter. Some bacteria add atmospheric nitrogen to the 
soil. Fauna, such as earthworms, small insects, and 
rodents, mix soil material through burrowing and 
tunneling. Abandoned tunnels commonly fill with loose 
soil material from overlying horizons and transmit water 
more readily than the surrounding undisturbed soil 
material. The activity of rodents, as evidenced by these 
krotovinas, is common in Carbona soils, which are 
Vertic Haploxerolls. 

The vegetation in the survey area has stabilized the 
land surfaces. This stability has allowed the other soil- 
forming factors to affect the soils. Vegetation increases 
stability by protecting the surface against erosion. In 
addition, plant roots help to develop soil structure and 
aggregate stability. 

The survey area has five major types of plant 
communities—tule marsh, riparian forest, annual grass, 
oak-grass, and sagebrush. Hydrophytic plants, such as 
tules and reeds, grow on the tracts or islands in the 
Sacramento-San Joaquin Delta. They grow, for 
example, on Fluvaquents that have not been reclaimed. 
Smail remnants of a broadleaf riparian forest remain in 
uncultivated areas of Columbia soils, which are Aquic 
Xerofluvents, along the Mokelumne, Stanislaus, and 
San Joaquin Rivers, and in uncultivated areas of 
Xerofluvents along Corral Hollow Creek. Annual 
grasses grow on most of the soils in the survey area 
that are not cultivated or developed for urban uses. 
Annual grasses and blue oak grow in both the eastern 
and southwestern parts of the county, in areas where 
the oak has not been cleared. Franciscan soils, which 
are Typic Argixerolls, typically support blue oak, Digger 
pine, and juniper and an understory of annual grasses. 
Some areas in the Coast Range have sparse stands or 
Patchy, dense stands of California sagebrush or 
chamise. 

The influence of vegetation on the soils in the county 
is most sirongly evidenced in areas of organic soils, or 
Histosols, in the Sacramento-San Joaquin Delta. Venice 
soils, which are Typic Medihemists, and Rindge soils, 
which are Typic Medisaprists, are in freshwater 
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marshes. These soils formed in thick deposits of 
decomposing tules (Scirpus validus) and reeds 
(Phragmites communis) that formerly grew at elevations 
near sea level. The thickness of these deposits results 
from a slow regional subsidence and a posiglacial rise 
in sea level (29). The content of organic matter in these 
soils ranges from 35 to 65 percent. 

The accumulation of organic matter imparts a dark 
color to the surface layer of mineral soils. The organic 
matter content is highest in soils that produce large 
amounts of vegetation and are subject to periodic 
saturation, which reduces the rate of decomposition. 
Commonly, these soils receive additional moisture 
because of flooding or a high water table. For example, 
Peltier soils, which are Cumulic Haplaquolls, have a 
seasonal high water table and are subject to flooding. 
They produce an abundance of annual grasses and 
forbs and some hydrophytic plants. They have a mollic 
epipedon that is more than 22 inches thick. 


Landforms 


The overall landscape in the survey area, mainly the 
mountains, terraces, and valleys, is the result of the 
stratigraphic and structural control exerted by geologic 
factors. The present topography and landforms, 
however, are primarily the result of events during 
Quaternary time. The kinds of soil that formed reflect 
the stability and age of the surfaces of the landforms on 
which they occur. The degree of development in 
diagnostic horizons below the surface horizon indicates 
that the age of the soils in the survey area ranges from 
the present day, or the Holocene, to about 2 million 
years ago, or the Pleistocene. This range in age, the 
wide diversity of parent materials, and the location of 
the county are the major reasons for the many kinds of 
soil in the survey area. 

San Joaquin County has a wide variety of landforms, 
including flood plains, deltas, alluvial fans, basins, basin 
rims, dunes, terraces, hills, and mountains. The 
landforms developed as a result of erosional and other 
processes that acted upon or were affected by the 
various kinds of geologic material in the county. These 
processes were a result of alternating changes in 
climate and fluctuating sea levels and were influenced 
by tectonic activities. 

The youngest landforms are flood plains. These are 
active surfaces along the San Joaquin, Mokelumne, 
Stanislaus, and Calaveras Rivers and along the creeks 
and drainageways. Bar-and-channel topography is 
evident along the rivers and along Corral Hollow and 
Hospital Creeks. The flood plains are frequently flooded 
unless they are protected by levees or upstream dams. 
The landscape is still altered by the cutting of new 
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channels, the abandonment of old channels, the lateral 
migration of meanders, and the downstream movement 
of alluvial deposits. The changes are most noticeable in 
areas of Xerofluvents where the bar-and-channel 
topography is most strongly expressed. The Mokelumne 
and Stanislaus Rivers have deposited Quaternary 
sediments originating mainly from granitic rock sources 
in the Sierra Nevada mountains. The Calaveras River 
and minor creeks on the east side of the county have 
deposited alluvium derived from mixed rock sources in 
the Sierra Nevada foothills (78). 

The major drainageways were originally confined 
within broad natural levees sloping away from the rivers 
or streams, but in recent times they have been confined 
by manmade levees. The natural levees were made up 
of alluvium deposited during periods of flooding. The 
coarser textured material was deposited in the areas 
nearest the rivers, and the finer textured material settled 
out in the areas farther from the rivers. Most of the 
natural levees have been leveled and are not evident 
on the present landscape. Dello soils, which are Typic 
Psammaquents, and Grangeville soils, which are 
Fluvaquentic Haploxerolls, are examples of the coarser 
textured soils. Merritt soils, which are Fluvaquentic 
Haploxerolls, and Scribner soils, which are Cumulic 
Haplaquolls, are examples of the finer textured soils. 

Vina soils, which are Cumulic Haploxerolls, are 
examples of soils on the upper reaches of the flood 
plain along the Mokelumne River. They have a 
homogeneous profile and contain more than 1 percent 
organic matter at a depth of 5 feet or more. On the 
lower reaches of this flood plain, the dominant soils 
directly adjacent to the river are Columbia soils, which 
are Aquic Xerofluvents. These soils are highly stratified. 
in this area they buried the older Vina soils. Similarly, 
on the upper reaches of the flood plain along Dry 
Creek, Coyotecreek soils, which are Cumulic 
Haploxerolls, are buried by Reiff soils, which are Mollic 
Xerofluvents. 

Remnants of original unleveled flood plains are 
directly adjacent to the present channels of the 
Stanislaus, Mokelumne, and San Joaquin Rivers. The 
Columbia soils in these areas have been stabilized by 
riparian trees. 

The flood plains along Hospital, Lone Tree, and 
Corral Hollow Creeks dissipate on leveled alluvial fans, 
as their original terminal drainageways are now leveled 
or filled. Some areas of Cortina soils, which are Typic 
Xerofluvents, have been completely excavated for sand 
and gravel. 

Organic soils in the Sacramento-San Joaquin Delta 
formed in freshwater marshes that remain very poorly 
drained. Large reclamation levees and pumps have 
been installed to lower the water table. The present 
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landscape in the Delta is almost entirely manmade (29). 
Venice soils, which are Typic Medihemists, formed in 
the thickest and least decomposed deposits of peat. 
Rindge soils, which are Typic Medisaprists, formed in 
deposits of organic material that are as thick as those 
of the Venice soils but are more decomposed or 
oxidized. Other organic soils, including Kingile, Webile, 
Shima, and Shinkee soils, which are Terric 
Medisaprists, have mineral alluvial layers in the 
underlying material. 

Mineral soils that have a high content of organic 
matter, such as Peltier and Ryde soils, which are 
Cumulic Haplaquolls, are closely associated with the 
organic soils in the Sacramento-San Joaquin Delta. 
These soils have been in place long enough to have 
accumulated a considerable amount of organic matter. 
They formed in moderately fine textured and fine 
textured sediments and have an aquic moisture regime. 
Numerous features indicate their wetness. These 
include a mollic epipedon that is 24 to 50 inches thick, 
an organic matter content of more than 10 percent in 
the control section, a high water table throughout the 
year, and gleyed colors. The gleyed colors commonly 
are masked by the high content of organic matter. 
These soils are surrounded by major rivers or channels 
that are influenced by tides. 

The soils in basins include Stockton and Jacktone 
soils, which are Typic Pelloxererts. The clayey material 
in these soils is dominantly montmorillonitic. It shrinks 
when dry and swells when wet. As a result, cracks as 
much as 3 feet deep form in these soils. The cracks 
repeatedly receive surface soil containing organic 
matter. A large amount of organic matter has 
accumulated and has contributed to the dark colors of 
these soils. The soils had a water table before they 
were drained and protected from flooding. The water 
table resulted in the segregation and accumulation of 
iron and manganese oxide in the form of stains or 
small, rounded concretions or pellets. Fluctuation of the 
water table caused the accumulation of secondary 
carbonates. These soils have been stable long enough 
for the formation of intersecting slickensides and 
wedge-shaped aggregates during alternating periods of 
wetting and drying. The shrinking and swelling have 
prevented the development of most other morphological 
characteristics. 

Geographically associated with the Pelloxererts are 
Hollenbeck and Galt soils, which are Typic 
Chromoxererts. These soils have properties similar to 
those of the Stockton and Jacktone soils but have less 
organic matter and therefore are not so dark. 

The soils on basin rims include Guard soils, which 
are Duric Haplaquolls, and Devries and Rioblancho 
soils, which are Typic Duraquolls. These soils are 
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slightly higher on the landscape than the soils in the 
basins and deltas. They have received an increased 
amount of secondary carbonates derived from the salts 
remaining after evaporation of the adjacent water areas. 
In addition, Pescadero soils, which are Aquic 
Natrixeralfs, have a high content of sodium in the 
subsoil. 

The soils on dunes include Delhi soils, which are 
Typic Xeropsamments. These soils formed in wind- 
modified alluvium on the alluvial fan along the 
Stanislaus River. Much of the survey area originally had 
undulating dunes that have now been leveled and 
stabilized. 

Alluvial fans intergrade or converge with fan terraces 
and interfan basins. Archerdaie soils, which are Pachic 
Haploxerolls, and Cogna soils, which are Caicic Pachic 
Haploxerolls, are on the lower part of the fans (fig. 14). 
They are subject to rare flooding, whereas thé same _ 
soils on the higher fan terraces are not flooded. 
Similarly, the lower part of the interfan basin dominated 
by Capay soils (Typic Chromoxererts) converges with 
the alluvial fan and fan terrace dominated by Zacharias 
soils (Typic Xerochrepts). A broad, nearly level fan 
terrace dominated by Tokay soils, which are Typic 
Haploxerolls, and by Kingdon soils, which are Typic 
Argixerolls, is in an area near Lockeford where the 
difference in elevation to the flood plain below is more 
than 35 feet. 

Soils on stream terraces are of minor extent in the 
survey area. They are in positions about 2 to 8 feet 
higher than the bottom of the adjacent minor 
drainageways. Examples are Hicksville soils, which are 
Mollic Haploxeralfs, and Zacharias soils, which are 
Typic Xerochrepts. Hicksville soils have a massive and 
hard, dark surface layer and an argillic horizon. 
Zacharias soils have a massive, lighter colored surface 
layer and have a lower content of illuviated clay in the 
subsoil than the Hicksville soils, mainly because they 
receive less precipitation. The lower amount of 
precipitation results from the rain shadow effect. 

The soils on low terraces include San Joaquin and 
Madera soils, which are Abruptic Durixeralfs, and 
Jahant soils, which are Mollic Palexeralfs. These soils 
generally are nearly level and in extensive areas have 
slopes of less than 1 percent. Drainage patterns are not 
integrated in most areas, and patterned ground is still 
evident in areas that have not been leveled. 

The soils on low terraces are paleosols that exhibit 
evidence of mature profile development. They have a 
duripan and an argillic horizon (claypan) with an abrupt 
textural change at or near its upper boundary. The 
illuviation of clay from the surface and the weathering of 
clay in place are presumed to be the sources of the 
clay in the claypan. Other than an abrupt boundary, the 
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Figure 14.—A cutbank on a fan terrace in an area of Cogna loam, 0 to 2 percent slopes, along the Calaveras River. 


soils show no consistent evidence of a lithologic 
discontinuity at the claypan, such as irregular changes 
in the distribution of individual sand-sized fractions and 
changes in mineral composition, although small 


changes in the amount of some sand-sized fractions are 
evident. Silica derived from the granitic component of 
the parent material and volcanic ash are the primary 
cementing agents in the duripan. Iron and manganese 
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are accessory cementing agents, along with traces of 
calcium carbonate in low areas. Although the exact age 
of the duripan is not known, the majority of the soils 
formed in material of the Riverbank Formation, which is 
mid-Pleistocene in age (130,000 to 450,000 years old) 
(5). 

Some areas on the low terraces have been beveled 
and are mapped as thin surface phases. In areas where 
severe beveling and subsequent redeposition have 
occurred, Exeter soils, which are Typic Durixeralfs, 
have formed. These soils do not have a claypan but 
have a surface layer and a duripan similar to those in 
San Joaquin soils. Bruella soils, which are Ultic 
Palexeralfs, formed in areas of the original major 
drainageways through the low terraces. These soils do 
not have a duripan and have base saturation of 50 to 
75 percent throughout the argillic horizon. 

Soils on undulating to rolling, dissected terraces are 
slightly higher than the soils on low terraces. Montpellier 
soils, which are Typic Haploxeralfs, and Cometa soils, 
which are Typic Palexeralfs, occur as intermingled 
areas on a complex landform identified as the Turlock 
Lake Formation of the mid-Pleistocene epoch (77). Both 
soils are underlain by dense, weakly cemented layers 
that show evidence of pedogenesis (31) but do not 
qualify as duripans. Montpellier soils are commonly on 
the shoulders of the higher knolls. Cometa soils 
generally are on mid slopes and toe slopes in the more 
dissected areas. They are also on knolls in the less 
dissected areas. Rocklin soils, which are Typic 
Durixeralfs, are on the distal ends of the terraces that 
have been strongly beveled or degraded. Drainage 
patterns are integrated in nearly all areas, except for 
those that have been leveled. 

The soils on high terraces include Redding soils, 
which are Abruptic Durixeralfs, and Corning soils, which 
are Typic Palexeralfs. These are the oldest terraces in 
the county and consist of the Arroyo-Seco Formation of 
the early Pleistocene age (25). Consequently, the soils 
on the high terraces are the oldest in the county. They 
are mature soils that have a strongly developed profile. 

Redding soils have both an argillic horizon (claypan) 
and a duripan. The argillic horizon is characterized by 
an abrupt textural change at the claypan. The content of 
clay increases by 15 to 20 percent at the claypan. The 
duripan consists of gravel, with or without cobbles, and 
a sandy granitic matrix indurated by silica and iron. The 
silica is presumed to be derived from the granitic 
component of the parent material and may also be 
derived from volcanic ash. Corning soils do not have a 
duripan but have other morphological features similar to 
those of the Redding soils. The horizons above the 
claypan in both of these soils have base saturation of 
35 to 75 percent, although the claypan is not 
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significantly leached of bases. The soils formed in 
gravelly alluvium consisting of well rounded, dark 
metamorphic, quartzitic, and andesitic pebbles and 
cobbles and an iron-rich matrix of granitic sand and 
clay. Weathering of the parent material provides iron 
that imparts red and yellowish red colors to the soils. 
Because the parent material was deposited from the 
east, the size and quantity of the coarse fragments 
decrease from east to west. 

The soils on hills in the eastern part of the county 
include Pentz soils, which are Ultic Haploxerolls, and 
Keyes soils, which are Abruptic Durixeralfs. These soils 
are shallow over basic andesitic, tuffaceous sandstone 
of the Mehrten Formation, which is a member of the 
lower Pliocene and upper Miocene epoch (20). Some 
areas that have been dissected are commonly called 
“haystacks.” Keyes soils have a claypan and a thin 
duripan, which indicate that these soils were dissected 
much earlier than the Pentz soils. 

The soils on mountains of the Coast Range are 
closely related to geologic history, including the theory 
of plate tectonics in the formation of the Diablo Antiform 
(24). The Coast Range is within the Diablo Range and 
has soils that formed in material weathered from rocks 
and sediments ranging in age from the Jurassic period 
to the Holocene. The Franciscan Formation is the 
dominant formation. It is a complex of Jurassic and 
Lower Cretaceous metamorphic assemblages resulting 
from the interaction between the North American and 
Pacific plates. Subsequent deposition of marine and 
nonmarine formations of the Great Valley Sequence, 
east-west compression, and uplift continued through the 
middle Pliocene. By the late Pliocene, drainage of the 
inland sea was complete. Regional uplift and folding 
during the Pleistocene resulted in the present 
topography (27). 

Some of the older alluvial soils on hills in the 
southwestern part of the county are elevated as a result 
of tectonic uplifting of the Coast Range. Some areas of 
Calla soils, which are Calcixerollic Xerochrepts, and 
Carbona soils, which are Vertic Haploxerolls, formed in 
alluvial deposits that were uplifted and dissected. In one 
uplifted area near Hospital Creek, the difference in 
elevation is 600 feet between the valley floor and the 
top, where the alluvial sediments are exposed and 
inclined at an angle of 35 to 45 degrees. Most areas 
have the appearance of an uplifted fan terrace with 
alluvial sediments inclined at an angle of 15 to 25 
degrees towards the valley floor. The Black Butte fault 
traverses this part of the county and is most evident 
where little of the original terrace tread remains. 

All five soil-forming factors have strongly influenced 
the genesis and morphology of the soils in the 
mountains of the Coast Range. Wisflat soils, which are 
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Lithic Xerorthents, and Alo soils, which are Typic 
Chromoxererts, are examples of soils that formed in 
material weathered from Tertiary sedimentary rock 
formations of the Great Valley Sequence and that have 
been deformed by compression and uplifting. Honker 
soils, which are Mollic Palexeralfs, and Gonzaga soils, 
which are Typic Palexerolis, are examples of soils that 
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formed in material weathered from the Franciscan 
Formation. These soils are moderately deep, have a 
claypan, and formed in material weathered from 
metamorphic shale or sandstone. Gonzaga soils have a 
mollic epipedon. They are dominantly on north-facing 
slopes that have an overstory of blue oak. Honker soils 
are dominantly on south-facing slopes. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air ina 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a 
percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, 
that plant growth is restricted. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Andesitic. Referring to material weathered from 
extrusive masses of volcanic or igneous rock 
consisting mainly of plagioclase, pyroxene, and 
hornblende. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


Very OW 200. cece eee 0ta 2.5 


Low... 2.5 ta 5.0 
Moderate ...... 5.0 to 7.5 
High ........ 7.5 to 10.0 


Very high... .... 6... eee more than 10.0 


Back slope. The geomorphic component that forms the 
steepest inclined surface and principal element of 
many hillsides. Back slopes in profile are 
commonly steep, are linear, and may or may not 
include cliff segments. 

Back swamps. Extensive, marshy, depressed areas of 
flood plains between the natural levee borders of 
channel belts. 

Bar-and-channel topography. The microrelief common 
on a flood plain. The ridgelike bars commonly 
consist of coarse textured sediments, and the 
channels consist of finer textured material. 

Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, kK), 
expressed as a percentage of the total cation- 
exchange capacity. 

Basin. A depressed area with a limited surface outlet or 
no outlet at all. 

Basin rim. The outer edge, border, or margin of a 
basin. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Brush management. Use of mechanical, chemical, or 
biological methods to reduce or eliminate 
competition of woody vegetation to allow 
understory grasses and forbs to recover or to 
make conditions favorable for reseeding. It 
increases production of forage, which reduces the 
hazard of erosion. Brush management may 
improve the habitat for some species of wildlife. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Canopy. The leafy crown of trees or shrubs. 

Canyon. A long, deep, narrow, very steep-sided valley 
with high, precipitous walls in an area of high local 
relief. 
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Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Chemical treatment. Control of unwanted vegetation by 
use of chemicals. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Claypan. A very slowly permeable soil horizon that 
contains much more clay than the horizons above 
it. A claypan is commonly hard when dry and 
plastic or stiff when wet. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 
(flagstone) 15 to 38 centimeters (6 to 15 inches) 
long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irreguiar or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
in such an intricate pattern or so small in area that 
it is not practical to map them separately at the 
selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in all 
areas. 

Concretions, Grains, pellets, or nodules of various 
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sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is untike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conservation cropping system. Growing crops in 
combination with needed cultural and management 
practices. In a good conservation cropping system, 
the soil-improving crops and practices more than 
offset the soil-depleting crops and practices. 
Cropping systems are needed on all tilled soils. 
Soil-improving practices in a conservation cropping 
system include the use of rotations that contain 
grasses and legumes and the return of crop 
residue to the soil. Other practices include the use 
of green manure crops of grasses and legumes, 
proper tillage, adequate fertilization, and weed and 
pest control. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are: 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a “wire” when rolled between thumb and 
forefinger. 

Sticky—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather 
than to pull free from other material. 

Hard,—-When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard, little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 
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Cropping system. Growing crops using a planned 
system of rotation and management practices. 

Crop residue management. Returning crop residue to 
the soil. Crop residue management helps to 
maintain soil structure, organic matter content, and 
fertility and helps to control erosion. 

Cross-slope farming. Deliberately conducting farming 
operations on sloping farmland in such a way that 
tillage is across the general slope. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Delta. A body of alluvium whose surface is nearly flat 
and fan shaped, deposited at or near the mouth of 
a river or stream where it enters a body of 
relatively quiet water, generally a sea or lake. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per 
cubic centimeter. Such a layer affects the ease of 
digging and can affect filling and compacting. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained. Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
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the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly 
below the solum, or periodically receive high 
rainfall, or both. 

Somewhat poorly drained—Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for lang 
enough during the growing season that most 
mesophytic crops cannot be grown unless the soil 
is artificially drained. The sail is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 
Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or an the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are 
frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Etuviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Ephemeral stream. A stream or reach of a stream that 
flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 
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Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
tesulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
for example, fire, that exposes the surface. 

ESP. See Exchangeable sodium percentage. 

Evapotranspiration. Water loss caused both by 
transpiration through plant tissues and by 
evaporation. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Excess salt (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Exchangeable sodium percentage (ESP). The 
percentage of the cation-exchange capacity of a 
soil occupied by sodium. 

Extrusive rock. Igneous rock derived from deep-seated 
molten matter (magma) emplaced on the earth’s 
surface. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow 
is common in regions of limited rainfall where 
cereal grains are grown. The soil is tilled for at 
least one growing season for weed control and 
decomposition of plant residue. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days 
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after a soaking rain; also called normal field 
capacity, normal moisture capacity, or capillary 
capacity. 

Fill slope. A sloping surface consisting of excavated 
soil material from a road cut. It commonly is on the 
downhill side of the road. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Fluvial. Of or pertaining to rivers; produced by river 
action, as a fluvial plain. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gilgai. Commonly a succession of microbasins and 
microknolls in nearly level areas or of microvalleys 
and microridges parallel with the slope. Typically, 
the microrelief of Vertisols—clayey soils having a 
high coefficient of expansion and contraction with 
changes in moisture content. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial 
meltwater. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the meiting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors and 
mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or anguiar fragments of rock up to 3 
inches (2 miltimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble, 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches {7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
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runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hard bedrock. Bedrock that cannot be excavated 
except by blasting or by the use of special 
equipment that is not commonly used in 
construction. 

Hardpan. A hardened or cemented soil horizon, or 
layer. The soil material is sandy, loamy, or clayey 
and is cemented by iron oxide, silica, calcium 
carbonate, or other substance. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric and the more 
decomposed sapric material. 

High-residue crops. Crops such as small grain and 
corn used for grain. If properly managed, residue 
from these crops can be used to control erosion 
until the next crop in the rotation is established. 
These crops return large amounts of organic 
matter to the soil. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well defined outline; hillsides generally have 
slopes of more than 15 percent. The distinction 
between a hill and a mountain is arbitrary and is 
dependent on local usage. 

Holocene. The second epoch of the Quaternary period 
of geologic time, from approximately 10,000 years 
ago to the present. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: 

O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon —The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or 
E horizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
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underlying C horizon. The B horizon also has 
distinctive characteristics, such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) granular, prismatic, or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. 

C horizon—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Softt, consolidated bedrock beneath 
the soil. 

FA layer—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Hummocky. Refers to areas that have mounds or hills 
that represent erosional remnants of an old 
landscape. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 

Hydrophytic plants. Plantlife growing in water or on a 
substrate that is periodically deficient in oxygen as 
a result of excessive water content. 

Iluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 
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Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake, in 
inches per hour, for various USDA textures is as 
follows: 

Clay, silty clay ......00.....002.. 2. O14 
Sanday clay, silty clay loam ... res OB 
0.5 


Clay loam, sandy clay loam, silt a 
Giltloam.... 6... eee -.. O07 
Loam, very fine sandy loam................. 1.0 
Fine sandy toam, sandy loam, coarse 

sandy loam, loam...........0......008. 1.5 


Very fine sand, loamy sand, loamy coarse 
sand, fine sand... 
Sand, coarse sand .... 


Interfan. The area between two alluvial fans. 

Interfan basin. A depressed area with a limited surface 
outlet between two alluvial fans. 

Intermittent stream. A stream or reach of a stream that 
flows for prolonged periods only when it receives 
ground water discharge or long, continued 
contributions from melting snow or other surface 
and shallow subsurface sources. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are: 
Basin —Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Border.—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Contralled flooding —Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation—Water is applied to small, closely 
spaced furrows or ditches in fields of close- 
growing crops or in orchards so that it flows in 
only one direction. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
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into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Waiter is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Knoll. A smail, low, rounded hill rising above adjacent 
landforms. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, 
as well as the amount of soil and rock material, 
vary greatly. 

Large stones (in tabies). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Mechanical treatment. Use of mechanical equipment 
for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Microrelief. Small-scale, local differences in 
topography, including mounds or swales a few feet 
in diameter and with elevation differences up to 6 
feet. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, or fine sandy loam. 
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Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance—few, 
common, and many, size—fine, medium, and 
coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Mountain. A natural elevation of the land surface, rising 
more than 1,000 feet above surrounding lowlands, 
commonly of restricted summit area (relative to a 
plateau) and generally having steep sides and 
considerable bare-rock surface. A mountain can 
occur as a single, isolated mass or in a group 
forming a chain or range. 

Muck. Dark, finely divided, well decomposed organic 
soil material. (See Sapric soil material.) 

Mucky peat. Organic material intermediate in degree of 
decomposition between muck and peat. 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color with 
hue of 10YR, value of 6, and chroma of 4. 

Natural levee. An area of wedge-shaped deposits of 
the coarsest suspended-load material that form 
long, low ridges on channel banks and slope 
gently away from the stream. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Open space. A relatively undeveloped green or wooded 
area provided mainly within an urban area to 
minimize feelings of congested living. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Organic soil. Soil that is mainly organic material made 
up of decomposing plant remains. Organic soil has 
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low bulk density and a high water content. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Paleoclimate. A climate of the past. 

Paleosol. A soil with distinctive morphological features 
that formed under a climate different from the one 
that now exists. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of ail horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Peres slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Very SIOW.. 6.6... eee eee less than 0.06 inch 
Slow... 2. ....055 ... 0.06 to 0.2 inch 
Moderately slow ............-..5- 0.2 to 0.6 inch 
Moderate......... 0.6 inch to 2.0 inches 
Moderately rapid............... 2.0 to 6.0 inches 
Rapid ............ 0c eee eee 6.0 to 20 inches 
Very rapid. .............0-. more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

Phenological cycles. Stages of plant activity or growth, 
such as germination, root and foliage growth, and 
setting and dissemination of seed, that are related 
to the sequence of climatic factors. 

PH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 


262 


Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic, 

Pleistocene. The first epoch of the Quaternary period of 
geologic time, from approximately 2 million to 
10,000 years ago. 

Pliocene. The last epoch of the Tertiary period of 
geologic time, from approximately 7 million to 2 
million years ago. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. The plant 
community on a given site that will be established 
if present environmental conditions continue to 
prevail and the site is properly managed. 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 

Prescribed burning. The application of fire to land 
under such conditions of weather, soil moisture, 
and time of day as presumably will result in the 
intensity of heat and spread required to 
accomplish specific forest management, wildlife, 
grazing, or fire hazard reduction purposes. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Rangeland. Land on which the potential natural 
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vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is 
the product of all the environmental factors 
responsible for its development. It is typified by an 
association of species that differ from those on 
other range sites in kind or proportion of species 
or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are: 
Extremely acid....0.......0......00.. below 4.5 
Very strongly acid.................... 4.5 to 5.0 
Strongly acid... 0... ee 5.1 to 5.5 
Moderately acid.......0........0.00.. 5.6 to 6.0 
Slightly acid... 2. eee 6.1 to 6.5 
Neutral 20.220. 6.6 to 7.3 
Mildly alkaline................0.00.0.. 7.410 7.8 
Moderately alkaline. . 7.9 to 8.4 
Strongly alkaline ...... 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth's surface; the loose 
earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rill. A steep-sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
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is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does 
not contain excess exchangeable sodium. 

Saline-sodic soil. A soil containing enough soluble 
salts to be a saline soil and enough exchangeable 
sodium to be a sodic soil. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. It has the 
least amount of plant fiber (after rubbing), the 
highest bulk density, and the lowest water content 
at saturation of all organic soil material. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the underlying material. All 
the soils of a series have horizons that are similar 
in composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The 
mineral form is called quartz. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 
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Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 
prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture content. 

Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 
In this survey the following slope classes are 
recognized: 

Nearly level..................00.. 0 to 2 percent 
Gently sloping . 2 to 5 percent 
Moderately sioping ...... 5 to 8 percent 
Strongly sloping................. 8 to 15 percent 
Moderately steep .............. 15 to 30 percent 
Steep... 0.2 ee 30 to 50 percent 
Very steep ........... 00 eee 50 to 75 percent 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Sodic (alkali) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a 
percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, 
that plant growth is restricted. 

Sodicity. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium adsorption ratio (SAR) of a saturation 
extract, or the ratio of Na+ to Cat + Mg*+. 

Soft bedrock. Bedrock that can be excavated with 
trenching machines, backhoes, small rippers, and 
other equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
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properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil blowing. Soil erosion by wind. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand ................02.. 2.0 to 1.0 
Coarse sand..... 1.0 to 0.5 


Medium sand .. . 0.6 to 0.25 
Fine sand .................. 0.25 ta 0.10 
Very fine sand. cee » 0.10 ta 0.05 
SIt eee 0.05 to 0.002 
Clay 2.2.0.2 less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the underlying material. The living roots and plant 
and animal activities are largely confined to the 
solum. 

Spud ditch. A manmade trench approximately 8 inches 
wide and 3 feet deep used in organic soils for 
irrigation and drainage. 

Stocker-feeder. Market terms used to describe steers 
and heifers from weaning age to maturity. These 
animals are purchased not for breeding purposes 
but for converting forage to a marketable weight 
gain. 

Stone line. A concentration of coarse fragments in a 
soil. Generally, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofurnnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or 
massive (the particles adhering without any regular 
cleavage, as in many hardpans). 
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Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from wind and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new 
crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. 
A practice common in semiarid regions, where 
annual precipitation is not enough to produce a 
crop every year. Summer fallow is frequently 
practiced before planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil. Frequently 
designated as the “plow layer,” or the “Ap 
horizon.” 

Tailings. The portions of washed materials that are 
regarded as too poor to be treated further in 
mining or dredging operations. 

Tailwater. The water just downstream of a structure. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff 
so that water soaks into the soil or flows slowly to 
a prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Tertiary. The first period of the Cenozoic Era of 
geologic time, from approximately 65 million to 2 
million years ago. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, foam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or 
“very fine.” 
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Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsail. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Toxicity (in tables). Excessive amount of toxic 
substances, such as sodium or sulfur, that 
severely hinder establishment of vegetation or 
severely restrict plant growth. 

Tuff. A compacted deposit that is 50 percent or more 
volcanic ash and dust. 

Underlying material. The part of the soil below the A or 
AC horizon that is relatively unaffected by the 
processes of soil formation. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In 
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nonglaciated regions, alluvium deposited by 
heavily loaded streams. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Vernal pool. The depressional area between small 
mounds that is temporarily inundated by water. 
The soils associated with vernal pools have an 
impervious layer, such as a claypan or a hardpan. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 
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Appendixes 


Appendix A is an excerpt from California supplement CA-4 to the National 
Conservation Planning Manuai, dated February 1981, United States Department 
of Agriculture, Soil Conservation Service. 

Appendix Bis an edited version of the ratings guide described in the National 
Soils Handbook, Part 603, dated September 22, 1983, United States Department 
of Agriculture, Soil Conservation Service. These guides provided the basis for 
the interpretive ratings given in the tables Recreational development, Building 
site development, Sanitary facilities, Construction materials, and Water 
management. Soils are rated for the uses expected to be important or potentially 
important to users of soil survey information. Ratings for proposed uses are 
given in terms of limitations and restrictive features. Only the most restrictive 
features are listed in the tables. Therefore, if a soil is rated severe, only those 
soil features that cause the soil to be rated severe are given. There may be 
other limitations that should be overcome if ihe soil is to be used for a specific 
purpose. The guides in appendix B show in the first column the properties or 
features used as criteria for rating the soil for the use. The properties are listed 
in descending order of estimated importance. In the “Limits” column, limits of the 
properties are given for rating the soils and for recognizing a restrictive property 
or properties. In the “Restrictive feature” column, a key phrase indicates the 
feature causing the problem. 
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Appendix A 


Prime Farmlands 


Prime Farmland is land best suited for producing food, feed, forage, fiber, and 
oilseed crops and also available for these uses (the land could be cropland, 
pastureland, rangeland, forest land, or other land but not urban builtup land or 
water). It has the soil quality, growing season and moisture supply needed to 
produce sustained high yields of crops economically when treated and managed, 
including water management, according to modern farming methods. 

Prime Farmland meets all the following criteria: 

1. The soils have: 

A. Aquic, udic, ustic, or xeric moisture regimes and an available water 
capacity of at least 4 inches (10 cm) per 40 to 60 inches (1 to 1.52 meters) of 
soil to produce the commonly grown cultivated crops (cultivated crops include, 
but are not limited to, grain, forage, fiber, oilseed, sugarbeets, vegetables, 
orchard, vineyard, and bush fruit crops) adapted to the region in 7 or more years 
out of 10; or 

B. Xeric, ustic, aridic, or torric moisture regimes in which the available 
water capacity is at least 4 inches (10 cm) per 40 to 60 inches (1 to 1.52 meters) 
of soil and the area has a developed irrigation water supply that is dependable 
(a dependable water supply is one in which enough water is available for 
ifrigation in 8 out of 10 years for the crops commonly grown) and of adequate 
quality; and, 

2. The soils have a temperature regime that is frigid, mesic, thermic or 
hyperthermic (pergelic and cryic regimes are excluded). These are soils that, at 
a depth of 20 inches (50 cm), have a mean annual temperature higher than 32° 
F (0° C). In addition, the mean summer temperature at this depth in soils with an 
O horizon is higher than 47° F (8° C); in soils that have no O horizon, the mean 
summer temperature is higher than 59° F (15° C); and, 

3. The soils have a pH between 4.5 and 8.4 in all horizons within a depth of 
40 inches (1 meter); and, 

4. The soils either have no water table or have a water table that is 
maintained at a sufficient depth during the cropping season to allow cultivated 
crops common to the area to be grown; and, 

5. The soils can be managed so that, in all horizons within a depth of 40 
inches (1 meter), during part of each year the conductivity of the saturation 
extract is less than 4 mmhos/cm and the exchangeable sodium percentage 
(Fs) is less than 15; and, 

The soils are not flooded frequently during the growing season (less often 
than once in 2 years); and, 

7. The product of K (erodibility factor) x percent slope is less than 2.0; and, 

8. The soils have a permeability rate of at least 0.06 inch (0.15 cm) per hour 
in the upper 20 inches (50 cm) and the mean annual soil temperature at a depth 
of 20 inches (50 cm) is less than 59° F (15° C); the permeability rate is not a 
limiting factor if the mean annual soil temperature is 59° F (15° C) or higher; 
and, 

9. Less than 10 percent of the surface layer [upper 6 inches (15 cm)] in these 
soils consists of rock fragments coarser than 3 inches (7.6 cm); and, 

10. The soils have a minimum rooting depth of 40 inches (1 meter). 
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Appendix B.—Criteria Used In Rating Solls for Selected Uses 


Property 


USDA texture ...............0085 
Flooding ..... 0... cece ences 
Slope (percant)..............0005 


USDA texture modifier 
(surface layer)... ............055 


Coarse fragments in the 
surface layer (percent) '......... 


Depth to high water table 
(feet)... eee 


Permeability in the upper 40 
inches (infhr) 2.2.0.0... eee 


USDA texture (surface layer) 2.... 
Unified (surface layer)............ 


USDA texture (surface layer) ..... 


Depth to bedrock (inches) ........ 
Depth to cemented pan (inches) .. 
USDA texture (surface layer) +.... 


Sodium adsorption ratio in the 
upper 40 inches (great group) ... 


Salinity in the surface layer 
(mmhos/om). 0.0.0... eee eee 


Soil reaction (pH of surface layer) 


1 100 minus percent passing No. 10 sieve. 
2 Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 
3 Rate slight it finer textured material is within 20 inches of the surface. 
4 Disregard unless soil is in TOR, ARID, or XEA suborders, great groups, or subgroups. 
5 |f the soil is easily damaged by use or disturbance, rate severe—fragile. 


<25 


Camp Areas 


Limits 


STV, BYV, CB, FL 


25-50 


LCOS, VFS, 
3 LFS, 3 LS 


SIL, SI, VFSL, L 


Severe 


Ice 
Rare, common 


>15 


STX, BYX, CBX, 
FLX, CBV, FLY, 
CNX, CRX, SHX, 
SYX 


>50 


+ 
<1.5 


<0.06 
sc, SIC, © 


PT 
COS, S, FS 


<20 
<20 


>12 
(natric, hatic, 
alkali phases) 
>B 
<3.6 


(8) 


Restrictive 
feature 


Permafrost. 
Flooding. 
Slope. 


Large stones. 


Small stones. 


Ponding. 
Wetness. 
Peres slowly. 
Too clayey. 
Excess humus. 


Too sandy. 


Depth to rock. 
Cemented pan. 


Dusty. 


Excess sodium. 


Excess salt. 
Too acid. 


Fragile. 
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Property 


Picnic Areas 


Limits 
Moderate 


Severe 


10. 


11. 


12. 


13. 


14. 
15, 
16. 
17. 


USDA texture .6. oe 
Slope (percent)...............085 


Flooding .............2-... ccs 
Depth to high water table (feet)... 
USDA texture modifier 


(surface layer).................. 


USDA texture (surface layer) 1... . 


USDA texture (surface layer) ..... 


Unified (surface layer)............ 


Coarse fragments in surface 
layer (percent)?......... 6... 


Sodium adsorption ratio in the 
upper 40 inches (great group) ... 


Salinity in the surface layer 
(mmhos/em)......0. 0.00. 


Soil reaction (pH of surface 
layer)... 


Permeability in the upper 40 
inches (in/hr) 1... 


USDA texture (surface layer) +. ... 
Depth to bedrock (inches) ........ 


Depth to cemented pan {inches) .. 


<8 


None, rare, 
occasional. 


22.5 


<4 


8-15 


Frequent 


1,0-2.5 


STV, BYV, CB, 
FL 


LCOS, VFS, 2 LFS, 
2Ls 


25-50 


4-8 


0.06-0.6 
SIL, SI, VFSL, L 


STX, BYX, CBX, 
FLX, CBY, FLV, 
CNX, CRX, SHX, 
SYX 

8c, SIC, C 


COS, S, FS 


PT 


>50 


>12 
(natric, halic, 
alkali phases) 


28 


8) 


Restrictive 
feature 


Permafrost. 
Slope. 
Flooding. 


Wetness. 
Ponding. 


Large stones. 


Too clayey. 


Too sandy, 


Excess humus. 


Small stones. 


Excess sodium. 


Excess salt. 


Too acid. 


Peres slowly, 
Dusty. 
Depth to rock. 


Cemented pan. 


Fragile. 


1 Rate soils in UST, TOR, BOR, XER, or ARID suborders, great groups, or subgroups one class better. 


2 Rate slight if finer textured material is within 20 inches of the surface. 


3100 minus percent passing No. 10 sieve. 


* Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups, 
5 If the soil is easily damaged by use or disturbance, rate severe—tfragile. 
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Playgrounds 


Property 


15. 


16. 


17, 


USDA texture .... 6... ee 


USDA texture modifier 
(surface layer)............-..06- 


Slope (percent).................. 


Coarse fragments in surface 
layer (percent) 1. .........00000, 


USDA texture (surface layer} 2... . 


USDA texture (surface layer) ..... 


Unified (surface layer)............ 


Depth to high water table (feet) ... 


Flooding ..... 0... cece eee eee 
Depth to bedrock (inches) ........ 
Depth to cemanted pan (inches) .. 


Permeability in the upper 40 inches 
(inh) 2. eee 


USDA texture (surface layer) ©... . 


Sodium adsorption ratio in the 
upper 40 inches (great group) ... 


Salinity in the surface layer 
(mmhos/em). ...............-264 


Sail reaction (pH of surface 
layer)... eee 


Limits 
Moderate 


Severe 


Restrictive 
feature 


coe ST 
<2 2-6 
<10 10-26 


ILs 
<2.6 1.5-2.5 
None, rare Occasional 
>40 420-40 
>40 420-40 
>0.6 0.06-0.6 
~~ SIL, SI, VFSL, L 
<4 4-8 


-- LCOS, VFS, 3 LFS, 


Permafrost. 


Large stones. 


Slope. 


Small stones. 
Too clayey. 


Too sandy. 


Excess humus. 


Wetness. 
Ponding. 


Flooding. 
Depth to rock. 


Cemented pan. 


Peres slowly. 


Dusty. 


Ice 
STV, STX, BYV, 
BYX, CB, CBV, 
FL, FLV, BY, 
CBX, CNX, CRX, 
FLX, SHX, SYX 
>6 
>25 
SC, SIC, ¢ 
COS, S, FS 
PT 
<1.6 
+ 
Frequent 
<20 
<20 
<0.06 
>12 
(natric, halic, 


alkali phases) 


>8 


<3.6 


(@) 


Excess salt. 


Too acid. 


Fragile. 


Excess sodium. 


+ 100 minus percent passing No. 10 sieve. 
2 Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 
3 Rate slight if finer textured material is within 20 inches of the surface. 
4 Rate slight if slopes are 0 to 2 percent. 

5 Disregard unless sail is in TOR, ARID, or XER suborders, great groups, or subgroups. 
6 If the soil is easily damaged by use or disturbance, rate severe—tragile. 


271 


272 


11. 


12. 


USDA texture 


Fraction greater than 3 inches in 
surface layer (percent by weight) 


Depth to high water table (feet) ... 


USDA texture (surface layer) 1... . 


USDA texture (surface layer) 


Unified (surface layer) 


Slope (percent) 


Erosion factor K (surface layer) ... 


Coarse fragments in surface layer 


(percent by weight) ¢ 


Flooding 


USDA texture (surface layer) 5... . 


Paths and Tralis 


Moderate Severe 


Sc, SIC, G 


LCOS, VFS, 
2 LFS, 2LS 


Cos, S, FS 


None, rare, Frequent 


occasional. 


SIL, SI, VFSL, L 


Restrictive 
feature 


Permafrost. 


Large stones. 


Wetness. 
Ponding. 


Too clayey. 


Too sandy. 


Excess humus. 
Slope. 


Erodes easily. 


Small stones. 


Flooding. 


Dusty. 
Fragile. 


‘ Rate soils in UST, TOR, ARID, BOA, or XER suborders, great groups, or subgroups one class better. 
2 Rate sfight if finer textured material is within 20 inches of the surface. 

3 Disregard on siopes of 8 percent or less. 

4100 minus percent passing No. 10 sieve. 

5 Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 

6 {f the soil is easily damaged by use or disturbance, rate severe—fragile. 
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10. 


11. 


16, 
17. 


Lawns, Landscaping, and Goif Fairways 


Property 


USDA texture .6. ee 


Salinity of surface layer 
(mmbhos/em)............2.-0000- 


Sodium adsorption ratio in the 
upper 40 inches (great group) ... 


Soil reaction (pH of surface layer) 

Sulfidic materials (great group). ... 

Coarse fragments in surface layer 
(percent by weight) 1............ 


Fraction greater than 3 inches in 
surtace layer (percent by weight) 


Depth to high water table (feet) ... 


Available water capacity (in/in) 2 .. 
Flooding 
Slope (percent),..........0...... 
Depth to bedrock (inches) ........ 
Depth to cemented pan (inches) .. 
USDA texture (surface layer) 3.... 


USDA texture (surface layer) ..... 


USDA texture (surface layer) ..... 


Carbonates ..................... 


Limits 
Slight Moderate 
<4 4-8 
<25 25-50 
<6 §-30 
>2 1-2 
>.10 05-.10 
None, rare Occasional 
<8 8-15 
>40 20-40 
>40 20-40 
_ LCOS, S 


1100 minus percent passing No. 10 sieve. 


2 Weighted average to 40 inches. 


3 Rate one class better if soil is in kaolinitic family and experience confirms. 


Severe 


Ice 


28 


>12 
(halic, natric, 
alkali phases) 


<3.6 


Sulfaquents, 
Sulfihemists. 


>60 


«<.05 
Frequent 
>15 
<20 
<20 
Sic, C, SC 


FB, HM, MUCK, 
SP, MPT, PEAT 


cos 


(4) 


4 If the amount of carbonate is so high that plant growth is restricted, rate severe—excess lime. 
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Restrictive 
feature 


Permafrost. 


Excess salt. 


Excess sodium. 


Too acid, 


Excess sulfur. 


Smail stones. 


Large stones, 


Ponding. 
Wetness. 


Droughty. 
Flooding. 
Slope. 

Depth to rock. 
Cemented pan. 
Too clayey. 


Excess humus. 


Too sandy. 


Excess lime. 
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Shallow Excavations 


Property 


Limits 
Moderate 


Severe 


Soil Survey 


Restrictive 
feature 


12. 


13. 


Hard 


USDA texture (20 to 60 inches) .. . 


USDA texture (20 to 60 inches)... 
Soil order ....... 20.0... eee eee 


Bulk density at a depth of 20 to 
60 inches (g/cc) ......... ee 


Unified (20 to 60 inches) ......... 


Fraction greater than 3 inches 
(percent by weight) 2............ 


Depth to high water table (feet) ... 


Flooding ..................2-2008 
Slope (percent).................. 


Downslope movement............ 


>60 

>40 

>60 

>40 20-40 

wee sit 

-- c, SIC 

-~ >18 

<25 25-50 

>6 2.5-6 
None, rare Common 

<8 8-15 


1 In areas of loess, rating should be sight. 


2 Weighted average to 40 inches. 


Ice 


<40 
<20 


<40 
<20 


COS, S, FS, 
VFS, LCOS, LS, 
LFS, LVFS, G, 
SG 


Vertisols 


OL, OH, PT 


Permatrost. 


Depth to rock. 
Depth to rock. 


Cemented pan. 
Cemented pan. 


Cutbanks cave. 


Too clayey. 


Cutbanks cave, 


Denss layer. 


Excess humus. 


Large stones. 


Ponding. 
Wetness. 


Flooding. 
Slope. 
Slippage. 


3 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—siippage. 
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Property 


Dwellings With Basements 


Moderate 


1. USDA texture 0... eee 
2. Flooding ........... cece cee eee 
3. Depth to high water table (feet) ... 


4. Depth to bedrock (inches): 
Hard 


6, Slope (percent) 


7. Shrink-swell potential’........... 
8. Unified (bottom layer) ............ 
9 


Fraction greater than 3 inches 
(percent by weight) 2............ 


10. Total subsidence ................ 
11. Downslope movement..,......... 
12. Formation of pits................. 


Differential settling 


‘ Thickest layer between 10 and 60 

2 Weighted average to 40 inches. 

9 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 

* If the soil is susceptible to the formation of pits caused by the melting of ground ice when ground cover is removed, rate 
severe—pitting. 

$ If the soil is susceptible to differential settling, rate severe—unstable fill. 


inches, 


Ice 


Rare, common 


_ + 
2.5-6 <2.5 


40-60 <40 
20-40 <20 


40-60 
20-40 


<40 
<20 


8-15 >is 


Moderate High, very high 


OL, OH, PT 


>50 


>12 


(3) 


oe) 


6) 


Restrictive 
feature 


Permafrost. 
Flooding. 
Ponding. 


Wetness. 


Depth to rock. 
Depth to rock. 


Cemented pan. 
Cemented pan. 


Slope. 
Shrink-swell. 


Low strength, 


Large stones. 
Subsides. 
Slippage. 
Pitting. 
Unstable fill. 
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Property 


USDA texture... eee 
FONDS ceeds csi ceackaomcdee eee 
Depth to high water table (feet) ... 


Shrink-swell potential !........... 
Slope (percent).................. 


Unitiod ssc cceis eeu ae AR 


Had: steiiici vise ake eerie nena: 


Fraction greater than 3 inches 
(percent by weight) 2............ 


Total subsidence ........... rats 
Downslope movement............ 


Formation of pits. . . 


Differential settling.......... L 


Small Commercial Buildings 


Moderate 

None 
22.5 1,5-2.5 
Low Moderate 

«4 4-8 
>40 20-40 
>20 <20 
>40 20-40 
>20 «20 
<25 25-50 


‘ Thickest layer between 10 and 40 inches. 


2 Weighted average to 40 inches. 


Severe 


Ice 


Rare, common 


<1.5 
High, very high 
>8 
OL, OH, PT 


Soil Survey 


Restrictive 
feature 


Permafrost. 
Flooding. 


Ponding. 
Wetness. 


Shrink-swell. 
Slope. 
Low strength. 


Depth to rack. 
Depth to rack. 


Cemented pan. 
Cemented pan. 
Large stones. 
Subsides. 
Slippage. 
Pitting. 


Unstable fill. 


3If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severa—siippage. 

“If the soil is susceptible to the formation of pits caused by the melting of ground ice when ground cover is removed, rate 
savere—pitting. 
5 If the sail is susceptible to differential settling, rate severe—unstable fill, 


San Joaquin County, California 


Local Roads and Streets 


Restrictive 


Property Slight Moderate feature 

1. USDA texture ............. cc eee Permatrost. 

2. Total subsidence .............005 >12 Subsides. 

3, Depth to bedrock (inchos): 

Hard >40 20-40 <20 Depth to rock. 
Soft ...... >20 <20 ad Depth to rock. 

4, Depth to cemented pan (inches): 

a >40 20-40 <20 Cemented pan. 
>20 <20 ad Cemented pan. 

5. AASHTO group index number 1 23 <5 5-8 >8 Low strength. 

6. Depth to high water table (feet) ... -_ oo + Ponding. 

22.5 1.0-2.5 <1.0 Wetness. 

7. Slope (percent) <8 8-15 15 Slope. 

8. Flooding ...............-...0-06- None Rare Common Flooding. 

9. Potential frost action ............. Low Moderate High Frost action. 
10. Shrink-swell potential Low Moderate High, very high Shrink-swell. 
11. Fraction greater than 3 inches 

(percent by weight) t+............ <25 25-50 >50 Large stones. 
12. Downslope movement............ -- ~ (5) Slippage. 
13, Formation of pits................. (8) Pitting. 
14. Differential settling............... (7) Unstable fill. 


1 Thickest layer between 10 and 40 inches. 

2 GIN = (F-35)[.2 + .005(LL-40)] + .01 (F-15)(PI-10) where F = percent passing No. 200 sieve. If Fis <35 and Pl is >11, use only 
part 2 of equation. Use median values. 

3 Rate one class better if in kaolinitic family and experience confirms. 

4 Weighted average to 40 inches. 

5 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—siippage. 

6 If the soil is susceptible to the formation of pits caused by the melting of ground ice when ground cover is removed, rate 
severe—pitiing. 

7 If the soil is susceptible to differential settling, rate severe—unstable fill, 
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Septic Tank Absorption Flelds 


10. 
11. 


Property 


USDA texture 


Flooding 
Depth to bedrack (inches) ........ 


Depth to cemented pan (inches) . . 


Depth to high water table (feet) ... 


Permeability (in/hr): 
24 to 60 inches... 
24 to 40 inches 


Slope (percent) 


Fraction greater than 3 inches 


(percent by weight) 2 


Total subsidence (inches) 


Downslope movement 


Formation of pits..... 


Limits 


Ice 


Common 


‘ Recheck to see if rating should be slight. 


2 Weighted average to 


40 inches, 


Restrictive 
feature 


Permafrost. 
Flooding. 
Depth to rock. 
Cemented pan. 
Ponding. 


Wetness. 


Percs slowly. 
Poor filter. 


Slope. 


Large stones. 
Subsides. 
Slippage. 
Pitting. 


3 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—silippage. 
* If the soil is susceptible to the formation of pits caused by the melting of ground ice when ground cover is removed, rate 
savere—pitting. 
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Property 


Sewage Lagoons 


Moderate 


1, USDA texture ....0........02. 


2. Permeability between 12 and 60 
inches (in/hr)................005 


3. Depth to bedrock (inches) ......., 


4. Depth to cemented pan (inches) .. 


8. FOGGING score ences ees nani went 
6. Slope (percent)... 
7. Unified (al depths)............... 
8. Depth to high water table (feet) 2. . 


9. Fraction greater than 3 inches 
(percent by weight) ?............ 


10. Downslope movement............ 
11. Formation of pits................. 


12. Differential settling............... 


>60 
>60 


None, rare 


Severe 


Ice 


>2.0 
<40 
<40 


Common * 


Restrictive 
feature 


Permafrost. 


Seepage. 
Depth to rock. 
Cemented pan. 
Flooding. 
Slope. 

Excess humus, 
Ponding. 
Wetness. 
Large stones. 
Slippage. 
Pitting. 
Unstable fill. 


1 If floodwater will not enter or damage the sewage lagoon because of low velocity and a water depth of less than 5 feet, 


disregard flooding. 


2 If the floor of the sewage lagoon has a layer at least 20 inches thick with permeability of less than 0.2 in/hr, disregard 


wetness. 
3 Weighted average to 20 inches. 


If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 
5 If the soil is susceptible to the formation of pits caused by the melting of ground ice when ground cover is removed, rate 


seavere—pitting. 


° If the soil is susceptible to differential settling, rate severe—unstable fill. 
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11. 


12, 


14, 
15. 
16. 


USDA texture 0... 
Flooding ...................c ee 
Depth to bedrock (inches) ......,. 


Depth ta cemented pan (inches): 
Thick va vcisiihonitawmtniata 4 


Permeability of bottom layer 
CIMA) eset tea ciieeeawdniet can 


Depth to high water table (feet) .. . 
Apparent.....00 0... 0c ece cece ae 
Perched .................0.0 eae 


Slope (percent)..............0005 
USDA texture? 23.000, 
USDA texture 900. ee 


Unified 2: 5.55 ssa etanniseaiaaies 


Fraction greater than 3 inches 
(percent by weight) 4............ 


Sodium adsorption ratio 
(great group) 1... eee 


Soil reaction at all depths (pH).... 
Salinity at all depths (mmhos/cm) 


Downslope movement............ 


Differential settling............... 


‘ Disregard in all Aridisols except Salorthids and A 
Entisols except Aquic. 
? Rate one class better if soil is in kaolinitic family and experience confirms. 


3 Thickest layer between 10 and 60 
“ Weighted average to 60 inches. 


Sanitary Landfill (Trench) 


Moderate 
- _- Ice 
None Rare Common 

o~ aoa <72 

— ~~ <72 

--- <72 bad 

- ao >2.0 

uo - + 

_ ~ <6 

>4 2-4 <2 

<8 8-15 >15 

— CL, SC, SICL $le, ¢ 

_ LCOS, LS, LFS, COS, S, FS, 

LVFS VFS, SG 

aad oad OL, OH, PT 

<20 20-35 >35 

eat - >12 
(natrie, halic, 

alkali phases) 

= ca <3.6 

es = >16 

— a (8) 

be ast {@) 


inches. 


Soil Survey 


Restrictive 
feature 


Permafrost. 
Flooding. 
Depth to rock. 
Cemented pan. 
Cemented pan. 
Seepage. 
Ponding. 
Wetness. 
Wetness. 
Slope. 

Too clayey. 


Too sandy. 
Excess humus. 
Large stones. 
Excess sodium, 
Too acid. 
Excess salt. 


Slippage. 
Unstable fill, 


quic intergrades, in all Aridic subgroups, and in all Torri great groups of 


5 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severa—silippage, 


6 If the soil is suscaptible to differen’ 


tial settling, rate severe—unstabie fill. 
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Sanitary Landfill (Area) 


Property 


USDA texture .....0 220. 
Flooding ........... 0.0. cece eee 
Depth to bedrock (inches) '....... 
Depth to cemented pan (inches) 1 


Permeability between 20 and 40 
inches (in/hr} 12. 0.2..2. 0. 


Depth to high water table (feet) ... 
Apparent.............2 02.0.0 00. 
Perched .................0000.. 

Slope (percent)....,............. 

Downslope movement............ 


Formation of pits................. 


Differential settling............... 


Moderate 


Severe 


Restrictive 
feature 


Permafrost. 
Flooding. 
Depth to rock. 


Cemented pan. 


Seepage. 
Ponding, 
Wetness. 
Wetness. 
Slope. 

Slippage. 
Pitting. 


Unstable fill. 


1 Disregard in all Aridisols except Salorthids and Aquic intergrades, in all Aridie subgroups, and in all Torri great groups of 
Entisols except Aquic. 
2 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 

3 If the soil is susceptible to the formation of pits caused by the melting of ground ice when ground cover is removed, rate 
severe—pitting. 
4 If the soil is susceptible to differential settling, rate severe—unstable fil. 
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Property 


Daily Cover for Landfill 


USDA texture 00.0020. 
Depth to bedrock (inches) ........ 


Depth to cemented pan (inches) .. 


USDA texture 123000, 
USDA texture toe 


Unified 19.0000 


Coarse fragments (percent) 1 4... . 


Fraction greater than 3 inches 
(percent by weight) '4.......... 


Slope (percent)...............0.. 


Depth to high water tabie (feet)... 


Unified 't 02... 
Layer thickness (inches).......... 
Soil reaction (pH) + .............. 


Salinity in the upper 60 inches 
(mmbos/em) ?..............0..5 


Sodium adsorption ratio 
(great group) *?.......0......,. 


Carbonates ..................... 


1 Thickest layer between 10 and 60 


inches. 


Good 
>60 40-60 
>60 40-60 
_ CL, SICL, SC 
-— LCOS, LS, 
LFS, VFS 
<25 25-50 
<26 25-50 
<8 8-15 
>3.5 1.5-3.5 
>60 40-60 


Ice 


<40 
<40 
SP, SW, SP-SM, 
SW-SM, GP, GW, 
GP-GM, GW-GM 
SiC, C 


S, FS, COS, 
SG 


OL, OH, CH, 
MH 


>50 


>50 


<3.6 


>16 


>i2 
(halic, natric, 
alkali phases) 


(5) 


Soi! Survey 


Restrictive 
feature 


Permafrost. 
Depth to rock. 
Cemented pan. 


Sespage. 


Too clayey. 


Too sandy. 


Hard to pack. 


Small stones. 


Large stones. 
Slope. 


Ponding. 
Wetness. 


Excess humus. 
Thin layer. 


Too acid. 


Excess salt. 


Excess sodium. 


Excess lime. 


2 Disregard in all Aridisols except Salorthids and Aquic intergrades, in all Aridic subgroups, and in all Torri great groups of 
Entisols except Aquic. 


3 Rate one class better if soil is in kaolinitic family and experience confirms. 


* 100 minus percent passing No. 10 sieve, plus fraction greater than 3 inches. Use dominant condition for restrictive feature. 
5 lf amount of carbonete is so high that plant growth is restricted, rate poor—excess lime. 
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a FF BN 


Property 1 


Roadfill 


USDA texture... eee 
Depth to bedrock (inches) ......... 
AASHTO group index number 2 3 4 

Layer thickness (inches)........... 


Fraction greater than 3 inches 
(percent by weight) 5............. 


Depth to high water table (feet) .... 
Slope (percent)................... 
Shrink-swell potential ?............ 


Depth to thick cemented pan 
(inches) ......... 0. eee eee 


>60 


>60 


<26 
23 
<15 


Low 


>60 


16-25 


Moderate 


40-60 


>26 


High, very high 


<40 


Restrictive 
feature 


Permafrost. 
Depth to rock. 
Low strength. 


Thin layer, 


Large stones. 
Wetness. 
Slope. 


Shrink-swell. 


Cemented pan. 


‘If the content of gypsum is 10 to +5 percent, rate fair—excess gypsum. If it exceeds 15 percent, rate poor—excess gypsum. 
2 GIN = (F-36)[.2 + .005(LL-40)] + .01 (F-15)(PI-10) where F = percent passing No. 200 sieve. If F is <35 and PI is >11, use only 
part 2 of equation. Use median values. 
9 Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When tating is 
based on bottom layer, verify thickness. 
“ Rate one class better if in kaolinitic family and experience confirms, 


5 Weighted average to 40 inches. 
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Sand 


Limits 
Improbable Restrictive 
source feature 


Property Probable 
source 


1. USDA texture .....0.... 0... _ Permafrost. 


2. Unified SW, SP, SW-SM, SP-SM _ 
GW, GP, GW-GM, GP-GM 2 — 
_ GW, GP, GW-GM, GP-GM 3 Small stones. 
— PT Excess humus. 
_ All other Excess fines. 
3. Layer thickness (inches) .... >36 <36 Thin layer. 


4. Fraction greater than 3 inches 


(percent by weight) 4....... <50 >50 


Large stones. 


’ Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When rating is 
based on bottom layer, verify thickness. 

? Percent passing No. 4 sieve minus percent passing No, 200 sieve is greater than 25. 

9 Percent passing No. 4 sieve minus percent passing No. 200 sieve is less than 25. 

* Thickest layer between 10 and 60 inches. 
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Property 


Gravel 


Probable 
source 


1. USDA texture... 
2. Unified *.........2 22.220... 


3. Layer thickness (inches) .... 


4. Fraction greater than 3 inches 
{percent by weight) +....... 


GW, GP, GW-GM, GP-GM 
SW, SP, SW-SM, SP-SM 2 


>36 


<S0 


Limits 


Improbable 
source 


SW, SP, SW-SM, SP-SM 2 
PT 
All other 


<36 


>50 


Restrictive 
feature 


Permafrost. 
Too sandy. 
Excess humus. 
Excess fines. 


Thin layer. 


Large stones. 


* Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When rating is 
based on bottom layer, verify thickness. 

2 100 minus percent passing No. 4 sieve is greater than 25. 

3100 minus percent passing No. 4 sieve is less than 25. 

4 Thickest layer between 10 and 60 inches. 
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Topsoil 


Property 


1. USDA texture 2... --- 
2. Depth to bedrock (inches) ........ 20-40 
3. Depth to cemented pan (inches) .. 20-40 


4. Depth to bulk density greater than 
1.8 g/es (inches)..............0. 20-40 


5. USDA texture in the upper 


40 inches ................00000. LCOS, LS, LFS, 


LVFS 
6. USDA texture in the upper 


40 inches ......... 0. cee eee SCL, CL, SICL 


7. USDA texture in the upper 
40 inches ..............2..0000. 


8. Fraction greater than 3 inches 
(percent by weight): ? 
0 to 40 inches................., 
40 to 60 inches 


9. Coarse fragments (percent): 2 
0 to 40 inches........ 7 
40 to 60 inches........0....00.. 


10. Salinity in the upper 40 inches 
(mmhos/em). 0.0.0... cc eee 


11. Layer thickness (inches).......... 
12. Depth to high water table (feet) ... 


13. Sodium adsorption ratia in the 
upper 40 inches (great group) ... 


44. Soil reaction in the upper 40 inches 
a) ee 


15. Slope (percent) 


16. Carbonates ...............0..... 


COS, S, FS, 
VFS 


Sic, C, SC 


FB, HM, SP, 
MPT, MUCK, 
PEAT, CE 


<1 


>12 
(hatic, natric, 
alkali phases) 


<3.6 
>15 


(3) 


Restrictive 
feature 


Permafrost. 
Depth to rock. 


Cemented pan. 


Area reclaim. 


Too sandy. 


Too clayey. 


Excees humus. 


Large stones. 
Area reclaim. 


Small stones. 
Area reclaim. 


Excess sait. 
Thin layer. 


Wetness. 


Excess sodium. 


Too acid. 
Slope. 


Excess lime. 


Soil Survey 


‘If the soil has more than 3 percent organic matter and less than 35 percent clay, rate good. 
2 100 minus percent passing No. 10 sieve, plus fraction greater than 3 inches. Use the dominant condition for restrictive 


feature. 


3 If the amount of carbonate is so high that plant growth is restricted, rate poor—axcess lime. 


San Joaquin County, California 


Property 


1. USDA texture... ee 


2. Permeability between 20 and 60 
inches (infhr) ........... 00. 


3. Depth to bedrock (inches} ......... 
4, Depth to cemented pan (inches). ... 
5. Slope (percent).............0..... 
6. USDA texture (all depths).......... 


7. Downslope movement............. 


8. Formation of pits...............00. 


Pond Reservolr Areas 


Limits 
Slight 
0.6 0.6-2.0 
>60 20-60 
>60 20-60 
<3 3-8 


Ico 


32.0 
<20 
<20 
>8 
MARL, GYP 
41) 


(2) 


Restrictive 


Moderate Severe feature 


Permafrost. 


Seepage. 
Depth to rock. 
Cemented pan. 
Slope. 
Seepage. 
Slippage. 
Pitting. 


1 |f the soil is susceptible to movement downslope when loaded, excavated, or wat, rate severe—siippage. 
2 If the soil is susceptible to the formation of pits caused by the melting of ground ice when ground cover is removed, rate 


severe—pitting. 
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Embankments, Dikes, and Levees 


Restrictive 
feature 


Property ' 


1. USDA texture ........ eee Ico Permafrost. 
2. Layer thickness (inches}.......... >60 <30 Thin layer, 
3. Unified 2... ice eee eee “ GW, GP, SW, SP, Seepage. 
GW-GM, GP-GM, 
SW-SM, SP-SM, 
SM, 3? GM 3 
4. Unified 2.00.0... ....ccceees ee _ ML, ° SM, 7 SP, Piping. 
CL-ML 
5. Unified? 00... ee, - PT, OL, OH Excess humus. 
6. Unified 2 + MH, CH & Hard to pack. 
7. Fraction greater than 3 inches 
(percent by weight) ®............ Large stones. 


8. Depth to high water table (feet) ... _ + Ponding. 
Apparent... ... 2-4 <2 Wetness. 
Perched 1-3 <1 Wetness. 

9. Sodium adsorption ratio in the 
upper 40 inches (great group) ... — >12 Excess sodium. 

(natric, halic, 


alkali phases) 


Salinity at all depths (mmhos/cm) 8-16 >16 Excess salt. 


‘If the content of gypsum is 5 to 10 percent, rate moderate—excess gypsum. If it exceeds 10 percent, rate severe—excess 
gypsum. 

2 Thickest horizon between tO and 60 inches. 

3 Rate moderate if more than 20 percent passing No. 200 sieve and slight if more than 30 percent passing No. 200 sieve. 

4 Rate slightif less than 35 percent passing No. 200 sieve, less than 50 percent passing No. 40 sieve, and less than 65 percent 
passing No. 10 sieve. The soil must meet all three criteria before it is rated sfight 

5 Rate slight if Pi is greater than 15. 

6 Rate moderate of Pl is greater than 10. 

7 Rate moderate if less than 70 percent passing No. 40 sieve and less than 90 percent passing No. 10 sieve, and rate slight if 
less than 60 percent passing No. 40 sieve and less than 75 percent passing No. 10 sieve. 

® Rate moderate if Pl is less than 40. 

® Weighted average to 40 inches. 
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Drainage 


Property 


1. USDA texture .....0.02.. eee 
2. Depth to high water table (feet)? ........... 
3. Permeability in the upper 40 inches (in/hr).. 
4. Depth to bedrock (inches) 
5. Depth to cemented pan (inches)........... 
6. Flooding.......... 0... cece cece eee eee 
7. Total subsidence..........0.0000.00...2.. 
8. Fraction greater than 3 inches (percent by 
weight) 4... cece eee 
9, Potential frost action...................005 
10. Slope (percent) ...........-. 0. eee 
11. USDA texture 2.02.22 


12. Salinity at all depths (mmhos/em).......... 


13. Sodium adsorption ratio in the upper 40 


inches (great group).......... 


14. Sulfidic materials (great group) . 
15. Soil reaction at all depths (pH). . 
16. Downslope movement 
17. Complex landseape............ 


18. Availability of outlets. 


Limits 


Common 


Any entry 


?26 
High 
33 


COS, S, FS, VFS, LCOS, LS, LFS, 
LVFS, SG, G 


28 


p12 
(natric, halic, 
alkali phases) 


Sulfaquents, Sulfihemists 
<3.6 
8) 
‘s) 


(7) 


Restrictive feature ' 


Permafrost. 


Deep to water. 
Ponding. 


Percs slowly. 
Depth to rock. 
Cemented pan. 
Flooding. 
Subsides. 


Large stones. 
Frost action. 
Slope. 


Cutbanks cave. 


Excess salt. 


Excess sodium. 


Excess sulfur. 
Too acid. 
Slippage. 
Complex slope. 


Poor outlets. 


1 If the soil has no restictive features, the rating is favorable. 
2 If the soil is deep to water, disregard other properties. 

3 For irrigated areas, consider other restrictive features if the water table is between 3 and 5 feet. 
4 Thickest layer between 10 and 60 inches. 
5 If the soil is susceptible to movement downslope when loaded, excavated, or wet, list slippage as a restrictive feature. 

® If complex or irregular slopes cause difficulty in design, installation, or functioning of the system, list complex slope as a 


restrictive feature, 


7 If good outlets are difficult to find, tist poor outlets as a restrictive feature. 
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20. 
21. 


Property 


USDA texture ..... 


Fraction greater than 3 inches (percent by 
weight) 2 eee ee ee 


Depth to high water table (feet)............ 


Available water capacity {in/in)?........... 


USDA texture (surface layer).............. 


USDA texture (surface layer).............. 
Wind erodibility group....... 22... 
Permeability in the upper 60 inches (in/hr). . 
Depth to bedrock (inches)................. 
Depth to cemented pan (inches)........... 
Fragipan (great group).................... 
Bulk density in the upper 40 inches (g/cc) .. 
Slope (percent) ...... 0.0.22... eee e eee 
Erosion factor K (surface layer)............ 
Flooding...... 0.2... ccc cece cece sees eee ee 


Sodium adsorption ratio in the upper 40 
inches (great group)..................... 


Salinity in the upper 40 inches 
(mmhos/em) .. 1.0.6... c ec e ee eee 


Soil reaction at all depths (pH)............. 
Complex landscape. ...................0.. 
Formation of pits 2.22... 00 0... 


Carbonates .....0. 0... eee eee 


Irrigation 


>25 


3<3 
+ 


<0.10 


COS, S, FS, VFS, LS, LFS, 
LVFS, LCOS 


sic, C, SC 

1,2,3 
0.2 
<40 
<40 

All Fragi 
>1.7 
>3 
>.36 


Common 


>12 


{natric, halic, 
alkali phases) 
>4 
<3.6 


(4) 


(5) 


‘If the soil has no restrictive features, the rating is favorable. 


2 Weighted average to 40 inches. 
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Restrictive feature * 


Permafrost. 


Large stones. 


Wetness. 
Ponding. 


Droughty. 


Fast intake. 


Slow intake. 
Soil blowing. 
Percs slowly. 
Depth to rock. 
Cemented pan. 
Rooting depth. 
Rooting depth. 
Slope. 

Erodes easily. 


Flooding. 


Excess sodium. 


Excass salt. 
Too acid. 
Complex slope. 
Pitting. 


Excess lime. 


2 If depth to the water table is below 3 feet during the growing season, disregard wetness. 

4 \f complex or irregular slopes cause difficulty in design, installation, or functioning of the system, list complex slope as a 
restrictive feature. 
5 If the soil is susceptible to the formation of pits caused by the melting of ground ice when ground cover is removed, list pitting 
as a restrictive feature. 
8 If tha amount of carbonate is so high that plant growth is restricted, list excess lime as a restrictive feature. 
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Terraces and Diversions 


Limits Restrictive feature 2 


Property 1 


USDA texture. crete e eee Permafrost. 


2. Slope (percent) >8 Slope. 


3. Fraction greater than 3 inches (percent by 


WRIGHT) Pia sits Stag orth. wtarn Caticlan ted olive >15 Large stones. 
4. Depth to bedrock (inches) <40 Depth to rock. 
5. Depth to camented pan (inches) ........... <40 Cemented pan. 
6. Erosion factor K in the upper 40 inches..... >.38 Erodes easily. 
7. Depth to high water table (feet)... <3.0 Wetness. 
+ Ponding. 
8. Fragipan (great group)............ cece All Fragi Rooting depth. 
9. USDA texture4 2.2... eee reeae COS, S, FS, LS, LCOS, SG Too sandy. 
10. Wind erodibility group..................005 1,2,3 Soil blowing. 
11, Permeability (in/hr) 4.00.00... 0. eee <0.2 Peres slowly. 
12. Downslope movement .................006 (8) Slippage. 
13. Complex landscape........... iibRuieiad es (6) Complex slope. 
14. Availability of outlets................. (7) Poor outlets. 


1 If the content of gypsum exceeds 5 percent, list excess gypsum as a restrictive feature, 

2 If the soil has no restrictive features, the rating is favorable. 

3 Weighted average to 40 inches. 

4 Thickest layer between 10 and 60 inches. 

$ If the soil is susceptible to movement downslope when loaded, excavated, or wet, list slippage as a restrictive feature. 

° If complex or irregular slopes cause difficulty in design, installation, or functioning of the system, list complex slope as a 
rastrictive feature, 

7 If good outlets are difficult to find, list peor outlets as a restrictive feature, 
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aon fF 


Grassed Waterways 


Property 


USDA texture. cece ee eee 
Moisture regime... 2.2.0... cee eee cece ee 


Fraction greater than 3 inches (percent by 
Weight) 2. cee e eee ees 


Depth to high water table (feet)............ 
Slope (percent) ..... 2... eee e eee 
Salinity in the surface layer (mmhos/cm).... 


Sodium adsorption ratio in the upper 40 
inches (great group)...............0e eee 


Erosion factor K (upper 40 inches)........, 
Available water capacity (in/in)?,.......... 
Depth to bedrock (inches)................. 
Depth to cemented pan (inches) ........,.. 
Fragipan (great group)..................0. 
Bulk density in the upper 40 inches (g/cc) .. 


Permeability in the upper 40 inches (in/hr) .. 


Limits 


lee 


Aridic, Torrie 


>15 
<4.5 
>8 


>4 


>12 
(natric, halic, 
alkali phases) 

>35 
<0.10 

<40 

«<40 

All Fragi 

>1.7 

<0.2 


‘If the soil has no restrictive features, the rating is favorable. 
2 Weighted average to 40 inches. 


Restrictive feature ' 


Permafrost. 


Too arid. 


Large stones. 
Wetness. 
Slope. 


Excess salt. 


Excess sodium. 


Erodes easily. 
Oroughty. 
Depth to rock. 
Cemented pan, 
Rooting depth. 
Rooting depth. 


Perce slowly. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
t Temperature Precipitation 
| 2 years in (2 years in 10 
I t 10 will have-- Average will have-- { 
Month Average | Average |Average number of |Average Average 
daily | daily dally Maximum Minimum growing Less More Inumber of 
maximum|minimum| temperature|temperature| degree than--|than--|days with 
I higher i lower daya* 10.10 inch 
I than-- than-- t or more 
° log ° ! ° ° 
1 F | F E P F Units In In In 
| 
Recorded in the period 1949-87 at Stockton 
4 t 
January---~ 53.0 37.2 45.1 70 23 1 27 2.93 1.15 4.42 6 
February---| 60,4 40.2 50.3 73 27 | 63 2.06 | +65] 3.20 5 
65.3 41.9 53.6 81 28 | 131 2.16 +741) 3,43 5 
72.6 45.4 59.0 92 35 | 273 1.24 251 1.921 3 
81.0 51.2 66.1 101 40 499 +25 07 +50) ° 
68.7 56.8 72.7 4 107 47 682 08 «04 225 ° 
94.5 60.4 7744 109 52 869 05 102 223 0 
92.6 59.8 76.2 107 51 843 +06 +02 +40 ft] 
September~~ 87.8 57.0 72.4 104 46 673 33 +04 76 0 
October---- 78.0 | 50.0 64.0 95 I 37 433 772 +131) 1.39 1 
November---~ 64.1 42.1 53.1 81 28 125 1.95 45 3.31 4 
December-~- 53.4 37.5 45.5 68 24 22 2.37 .80 3.67 5 
| t 
Yearly: t | 
Average-- 74.3 4 48.3 61.3 ore -o- wen =~ seo oo belted 
Extreme=-| 114.0 10.0 | see 110 21 j --- = --- --- --- 
Total---~ --- wee --- --- --- | 4,640 14.19 8.30] 18,92 29 
| { | 
Recorded in the period 1950-87 at Tracy-Carbona 
! 
January-=--| 53.6 36.7 45.1 67 23 19 1.98 0.86} 2.93 5 
February--- 60.6 40.1 50.4 74 29 60 1.39 } 748 2.21 4 
66,1 42.4 | 54.2 82 31 151 1.46 +43 2.38 4 
72.6 45.3 58.9 91 34 I 273 +96 | «38 1.511 2 
80.7 49.7 65.2 100 | 38 | 469 +29 «08 71 0 
68.2 54.8 7145 106 43 ! 642 +52 02 2.09 Q 
94.0 56.8 75.4 107 48 778 +04 .05 +28 Q 
92.5 55.4 73.9 105 46 737 12 209 1,05 0 
September-~ $7.8 53.9 } 70.9 102 44 620 +26 -09 ~84 0 
October---- 78.4 48.9 63.6 94 | 38 428 50 ) 215 1.06 1 
64.8 42,1 { 53.5 | 81 29 144 1.23 42 2.10) 3 
December~--~- 54.6 37.0 45.8 69 24 | 22 1.57 -61 2.38 4 
| | | 
Yearly; | | 
Average--| 74.5 46.9 60.7 --- wee Slaabed --- --- 
Extreme--{ 112.0 17.0 --- 108 22 coated -—- --- 
Total----{  --- | =-- --- --- --- 1 4,343 10.33 23 
t t 


See footnote at end of table. 
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TABLE 1,--TEMPERATURE AND PRECIPITATION--Continued 


i Temperature Precipitation 
( 2 years in 12 years in 10 
| | 10 will have-~ Average will have-- | 
Month Average | Average | Average number of |Average Average 
daily daily dally Maximum Minimum growing | Less More [number of 
maximum|minimum temperature|temperature| degree Ithan-~|than--[days with 
higher lower days* 0.10 inch 
than-> than-- or more 
oO. o ° ! o. oO. 
F EF | EF F F Units In In In 


Recorded in the period 1948-87 at Lodi 


53.4 36.8 45.1 67 21 24 3.34 1.33] 5.04 6 
60,7 39.6 50.1 74 26 59 2.55 -79| 3.98 5 
65.6 41.3 53.5 al 28 128 2.61 89 4.03 5 
72.4 | 44.3 58.3 91 33 253 1.48 +52 2.34 a 
80.1 | 48.8 | 64.4 98 I 38 447 37 »09 72 1 
86.8 53.3 70.1 105 42 602 13 +04 235 i] 
91.5 | 55.7 73.6 105 j 46 731 06 102 +32 0 
90.1 j 54.7 72.4 103 45 694 +06 +03 234 0 
September- 86.8 | 52.4 69.6 102 4. 586 35 -08 92 ] 
October----| 77.9 46.3 62.1 95 1 34 374 +66 218 1.66 2 
November--- 64.2 } 40.5 $2.3 8a i 26 108 } 2.42 -60 3.98 4 
Decamber---| 54.1 36.9 45.5 68 j 23 21 2.93 1.15; 4.43 5 
t 
Yearly: i] 
Average~-| 73.6 45.9 59.8 --- wo: -- name --- ai eon 
Extreme 11.90 wo 107 21 heel --- o-- --- --- 
Total---~- - --- tate Saeed —— 4,028 17,16 8.82| 23.00 30 


* A growing degree day is a unit of heat available for plant growth, It can be calculated by 
adding the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the 
temperature below which growth 1s minimal for the principal crops in the area (50 degrees F). 
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TABLE 2,.--FREEZE DATES IN SPRING AND FALL 


Probability Temperature 
| 24 OF 26 °F 32 OF 
or lower | or lower or lower 


Recorded in the period 1949-90 at Stockton 


| 

Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- Feb. 20 | Feb, 29 Mar. 26 


2 years in 10 I 
later than-- Feb, 11 Feb. 20 Mar. 16 


5 years in 10 t 
later than-~ Jan. 25 Feb. 2 Feb. 27 


First freezing [ | 
temperature | 
in fall: | | 


1 year in 10 ( 
earlier than-- | Dec. 9 ! Nov. 19 Nov. 13 


2 years in 10 
earlier than-- Dec. 12 Nov, 25 Nov. 18 


S years in 10 ] 
earlier than-- [ Dec. 18 Dec. 6 Nov. 28 


Recorded in the period 1950-90 at Tracy-Carbona 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- Jan, 28 Feb. 17 Mar. 22 


2 years in 10 
later than-- Jan. 22 Feb. 9 Mar, 12 


5 years in 10 I 
later than-- Jan. 11 Jan. 24 Feb. 22 


First freezing I 
temperature 
in fall: 


1 year in 10 
earlier than-- Dec, 6 Nov. 24 Nov. 13 


2 years in 10 t 
earlier than-- | Dec. 10 Nov. 29 Nov. 17 


5 years in 10 ( 
earlier than~- Dec. 18 | Dec. 9 Nov. 27 
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TABLE 2.~-FREEZE DATES IN SPRING AND FALL-~Continued 


Probability Temperature 
24 °F 28 OF 32°F 
or lower or lower or lower 


Recorded in the period 1948-90 at Lodi 


Last freezing 
temperature 
in spring: 


1 year in 10 i 
later than-- Feb. 14 | Mar. 11 Apr. 2 


2 years in 10 
later than-- Feb. 5 Feb, 29 Mar. 24 


5 years in 10 
later than-~ Jan. 21 Feb. 9 Mar. 5 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- Nov. 20 Nov. 15 Oct. 30 
2 years in 10 
earlier than-- Nov. 26 Nov. 22 | Nov. 4 
5 years in 10 
earlier than-- Dec. 7 Dec. 5 Nov, 14 
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TABLE 3.--GROWING SEASON 


Daily minimum temperature 


Higher | Higher Higher 
Probability than t than than 
t 24°F | 28 OF 32 OF 
! 
i Days | Days Days 
! 
Recorded in the period 1949-90 at Stockton 
( 
9 years in 10 { 313 ] 285 244 
| 
8 years in 10 321 i 296 255 
| 
5 years in 10 338 | 318 275 
| 
2 years in 10 355 | 339 295 
! 
1 year in 10 363 | 350 306 
| 


Recorded in the period 1950-90 at Tracy-ca 


rbona 


} 


9 years in 10 323 | 289 245 
8 years in 10 329 300 257 
5 years in 10 342 321 279 
2 years in 10 355 342 302 
1 year in 10 361 353 314 
Recorded in the period 1948-90 at Lodi 
9 years in 10 300 263 221 
8 years in 10 309 276 232 
5 years in 10 326 | 300 254 
2 years in 10 342 324 275 
1 year in 10 351 | 337 287 
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TABLE 4,--AVERAGE WINDSPEED AND AVERAGE FASTEST WINDSPEED 


(Recorded in the period 1964-86 at Stockton) 


Average Average fastest 
Month windspeed windspeed 
(mph) (mph) 
ee | 

6.6 30.6 
February-73+------ 6.8 27.6 
March-----------~ 15 28.8 
April------------ 8.1 26.6 
Ma Ywnnnnnenecen-= 9.1 25.4 
9.0 24.9 
8.1 22.3 
7.5 21.5 
September-------- 7.0 22.6 
Oct obern--------- 6.3 26.3 
November 5.6 25.9 
December-----=~~-~ 6.1 30.5 
Yearly----------- 7.9 26.1 
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


1 
Map | Soil name Acres Percent 
symbol 
| { 
| 
101 Acampo sandy loam, 0 to 2 percent slopes -- 9,540 li. 
102 |Alamo clay, 0 to 2 percent slopes-----~-- — 210 * 
103 [Alo-Vaquero complex, 8 to 30 percent slopes ” 2,025 0.2 
104 (Alo-Vaquero complex, 30 to 50 percent slopes- - 4,450 } 0.5 
105 tAmador-Lithic Xerorthents complex, 2 to 15 percent slopes---------- - 600 O.1 
106 Archerdale very fine sandy loam, 0 to 2 percent slopes, overwashed ~ 590 | 0.1 
107 Archerdale clay loam, 0 to 2 percent slopes-- 20,520 2.3 
108 Arents, saline-sodic, 0 to 2 percent slopes-~ 365 * 
109 Bisgani loamy coarse sand, partially drained, 0 to 2 percent slopes 1,385 0.2 
110 IBoggiano clay loam, 0 to 2 percent slopes-------~~---~----~-+----- 1,675 0.2 
111 Bruella sandy loam, 0 to 2 percent slopes----+--0~~-----— 4,125 0.5 
112 Bruella sandy loam, hard substratum, 0 to 2 percent slopes-«--------~------..------ 4,125 0.5 
113 Calla clay loam, 2 to 8 percent slopes-----~----- 530 0.1 
114 Calla-Carbona complex, 8 to 30 percent slopes 5,370 0.6 
115 Calla-Carbona complex, 30 to 50 percent slopes- 8,195 0.9 
126 Calla-Pleito complex, 8 to 30 percent slopes-~~-----------------------4---+ + eee 1,080 0.1 
117 Capay clay loam, 0 to 2 percent slopes-----~- 260 ® 
118 Capay clay, 0 to 2 percent slopes----~-~-~ 25,015 2.8 
119 (Capay clay, 2 to 5 percent slopes----+------- 670 0.1 
120 Capay clay, saline-sodic, 0 to 2 percent slopes- 900 0.1 
121 Capay clay, wet, 0 to 2 percent slopes~--------- 14,400 1.6 
122 {Capay-Urban land complex, 0 to 2 percent slopes~ 2,130 0.2 
123 Carbona clay loam, 2 to 8 percent slopes~--~--- 3,680 0.4 
124 Carbona-Orognen complex, 15 to 30 percent slopes 495 | O.1 
125 Carbona-Orognen complex, 30 to 50 percent slopes 555 0.1 
126 Carbona complex, 15 to 50 percent slopes---++-- 1,070 OL 
127 Chuloak coarse sandy loam, 0 to 2 percent slopes 1,915 0.2 
128 Cogna fine sandy loam, 0 to 2 percent slopes, overwashed ~ 1,390 0.2 
129 Cogna loam, 0 to 2 percent slopes---------~--~----. tahabatas 12,970 1.4 
130 \Columbia fine sandy loam, drained, 0 to 2 percent slopes- ---- meccen 10,985 1.2 
131 {Columbia fine sandy loam, partially drained, 0 to 2 Percent slopes, occasionally 
flooded--------+----~+--~~--- chalet atta atteatatatatatel i lialatatalaatatatatatetatatatatas delat atta ttt 2,535 0.3 
132 Columbia fine sandy loam, channeled, partially drained, 0 to 2 percent slopes, 
frequently flooded-- tatelatalalatatatatetetatetatatatadal Sotateslatentaientadhetatelatatalalatelatatatabatatatatatetatatatetete? ciate 2,640 0.3 
133 iColumbia fine sandy loam, clayey substratum, partially drained, 0 to 2 percent 
slopes 1,750 0.2 
134 Cometa sandy loam, 2 to 5 percent slopes- 4,515 0.5 
135 Corning-Redding complex, 2 to 8 percent slopes- 730 O.1 
136 Corning-Redding complex, 8 to 15 percent slopes- be) 1,645 0.2 
137 Cortina gravelly sandy loam, 0 to 5 percent slopes-~ - 405 * 
138 Cosumnes silty clay loam, drained, 0 to 2 percent slopes coc 770 0.1 
139 Cosumnes silty clay loam, drained, 0 to 2 percent slopes, occasionally flooded: 660 0.1 
140 ICoyotecreek silt loam, 0 to 2 percent slopes, occasionally flooded--------- 1,570 0.2 
141 {Delhi fine sand, 0 to 5 percent slopes~--~---- 2 e4--~~-- ~~ ee nn eo oe ee ee 1,685 0.2 
142 {Delhi loamy sand, 0 to 2 percent slopes-- - 20,450 2.3 
143 Delhi-Urban land complex, 0 to 2 percent slopes-----~--~~---~-----------~ - 3,675 0.4 
144 Dello sand, partially drained, 0 to 2 percent slopes, occasionally flooded - 375 * 
145 Dello loamy sand, drained, 0 to 2 percent slopes~-----~---------------._. 1,180 O.1 
146 [Dello loamy sand, partially drained, 0 to 2 percent slopes- a 1,145 O.1 
147 {Dello sandy loam, clayey substratum, drained, 0 to 2 percent slopes- 400 * 
148 (Dello clay loam, drained, 0 to 2 percent slopes, overwashed------ i 1,290 O.1 
149 Devries sandy loam, drained, 0 to 2 percent slopes-~--------------~---~--------.--- 9,545 1.1 
150 Dumps 560 O.1 
151 {Dumps, tailings 505 O.1 
152 [Egbert mucky clay loam, partially drained, 0 to 2 percent slopes- 1,495 0.2 
153 Egbert silty clay loam, partially drained, 0 to 2 Percent slopes--~--~---~----~--~-- I 10,140 1.1 
154 Egbert silty clay loam, sandy substratum, partially drained, 0 to 2 percent slopes- 8,160 0.9 
155 Egbert-Urban land complex, partially drained, 0 to 2 percent slopes 355 * 
156 El Solyo clay loam, 0 to 2 percent slopes------~---.««.--~---.---. - 3,220 0.4 
157 Exeter sandy loam, 0 to 2 percent slopes-----------~-----—~-----+---~--- +e 4,055 0.4 
158 Finrod clay loam, 0 to 2 percent slopes------------- 9,130 1.0 
159 Fluvaquents, 0 to 2 percent slopes, frequently flooded- 4,985 0.6 
160 Galt clay, 0 to 2 percent slopes---~-----+-----~------~~----~------ eee 8,560 0.9 


See footnote at end of table. 
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162 Galt clay, 2 to 5 percent slopes---<----------~ 350 * 
162 Galt-Urban land complex, 9 to 2 percent slopes 1,480 0.2 
163 Gonzaga~Franciscan complex, 30 to 50 percent slopes- 3,655 0.4 
164 |Gonzaga-Honker-Franciscan complex, 30 to 50 percent slopes-- 8,130 0.9 
165 {Gonzaga~Honker-Franciscan complex, 50 to 75 percent slopes-— 3,765 0.4 
166 |Grangeville fine sandy loam, partially drained, 0 to 2 percent slopes 7,900 0.9 
167 |Grangeville clay loam, partially drained, 0 to 2 percent slopes- 3,075 0.3 
168 [Guard clay loam, 0 to 2 percent slopes--~-~-n tert rtm 1,555 0.2 
169 Guard clay loam, drained, 0 to 2 percent slopes------~~-----~- 14,090 1.6 
170 IHicksville loam, 0 to 2 percent slopes, occasionally flooded- 2,350 0.3 
17h Hicksville loam, bedrock substratum, 2 to 5 percent slopes, occasionally flooded 535 0.1 
172 Hicksville gravelly loam, 0 to 2 percent slopes, occasionally £looded- 1,305 0.1 
173 |Hollenbeck silty clay, 0 to 2 percent slopes- - 24,465 2.7 
174 |Hollenbeck clay, 1 to 3 percent slopes--- 740 o.1 
175 |Honcut sandy loam, 0 to 2 percent slopes~ 7,555 0.8 
176 |Honker-Vallecitos-Gonzaga complex, 30 to 50 percent slopes-- 7,595 0.8 
17? Honker-Vallecitas-Honker, eroded, complex, 30 to 50 percent slopes 1,910 0.2 
178 Honker-Vallecitos-Honker, eroded, complex, 50 to 75 percent slopes 5,460 0.6 
179 Itano silty clay loam, partially drained, 0 to 2 percent slopes--~ 3,855 0.4 
189 [Jacktone clay, 0 to 2 percent slopes 33,145 3.7 
184 Jacktone-Urban land complex, 0 to 2 percent slopes- - 17,925 2.0 
182 |Jahant loam, 0 to 2 percent slopes-- - 2,975 0.3 
183 Jahant loam, 2 to § percent slopes~~ - 285 
184 |[Kaseberg loamy sand, 5 to 15 percent slopes 660 0.1 
185 {Kaseberg fine sandy loam, 2 to 15 percent slopes- 860 O.1 
186 |Kaseberg loam, 15 to 30 percent slopes~------- 380 * 
187 Keyes-Bellota complex, 2 to 15 percent slopes-~ 2,510 0.3 
188 Keyes-Redding complex, 2 to 8 percent slopes-- 2,270 0.3 
189 Kingdon fine sandy loam, 0 to 2 percent slopes~ - 6,760 0.7 
190 Kingile muck, partially drained, 0 to 2 percent slopes-----~--- - 17,790 2.0 
191 Kingile-Ryde complex, partially drained, 0 to 2 percent slopes - 5,590 0.6 
192 Lithic Xerorthents-Toomes complex, 2 to 15 percent slopes 610 Q.1 
193 Madera sandy loam, 0 to 2 percent slopes 16,735 1.9 
194 |Madera loam, 2 to 5 percent slopes------ - 650 0.1 
195 Madera-Alamo complex, leveled, 0 to 1 percent slopes - 6,985 0.8 
196 (Manteca fine sandy loam, 0 to 2 percent slopes-----~ ” 9,680 1.1 
197 |Merritt silty clay loam, partially drained, 0 to 2 percent slopes- 27,985 3.1 
198 Merritt silty clay loam, partially drained, 0 to 2 percent slopes, occasionally 

| 1,125 o.1 
199 IMontpellier sandy loam, 8 to 15 percent slopes~ 605 0.1 
200 Montpellier-Cometa complex, 5 to 8 percent slopes- el 6,575 0.7 
201 Nard loam, 0 to 2 percent slopes~--~-~------------ 735 0.1 
202 Pardee gravelly loam, 0 to 3 percent slopes— 2,640 0.3 
203 Pardee cobbly loam, 3 to 15 percent slopes-- 6,745 0.7 
204 {Peltier mucky clay loam, partially drained, 0 to 2 percent slopes- 17,130 1.9 
205 (Peltier mucky clay loam, organic substratum, partially drained, 0 to 2 percent 

| slopes 1,125 0.1 
206 Pentz sandy loam, 2 to 15 percent slopes o- 3,380 0.4 
207 |Pentz sandy loam, 15 to 50 percent slopes - 6, 645 0.7 
208 Pentz cobbly sandy loam, 5 to 8 percent slopes- 2,205 0.2 
209 Pentz-Bellota complex, 2 to 15 percent slopes-- 5,635 0.6 
210 |Pentz-Redding complex, 2 to 15 percent slopes~~ 4,195 0.5 
211 Pescadero clay loam, partially drained, 0 to 2 percent slopes- 1,225 0.1 
212 Peters clay, 2 to 8 percent slopes 3,210 0.4 
213 Piper sandy loam, partially drained, 0 to 2 percent slopes- 470 0.1 
214 Pits, grave]l—--------- nent nner rrn nnn 1,970 0.2 
215 {Pleito clay loam, 2 to 8 percent slopes- 455 O.1 
216 Ramoth sandy loam, 5 to 8 percent slopes- 2,215 0.2 
217 Ramoth sandy loam, 8 to 15 percent slopes-~ 595 O.1 
218 Ramoth sandy loam, 15 to 30 percent slopes- 420 
219 Redding loam, 0 to 3 percent slopes--~ 2,020 0.2 
220 {Redding gravelly loam, 2 to 8 percent slopes~ = 22,380 2.5 
221 Redding gravelly loam, 8 to 30 percent slopes- 3,410 0.4 


See footnote at end of table. 
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i t 
Map | Soil name Acres Percent 
symbol | | 

| 

| 
222 |Reiff Fine sandy loam, 0 to 2 percent slopes, occasionally flooded- 735 0.1 
223 (Reiff loam, 0 to 2 percent slopes--------~ - $40 | 0.1 
224 {Rindge mucky silt loam, partially drained, 0 to 2 percent slopes, overwashed- - 4,460 0.5 
225 {Rindge muck, partially drained, 0 to 2 percent slopes 30,045 3.3 
226 |Rioblancho clay loam, drained, 0 to 2 percent slopes 5,530 0.6 
227 |Rioblancho-Urban land complex, drained, 0 to 2 percent slopes- 1,275 O.1 
228 |Rocklin sandy loam, 2 to 5 percent slopes-- 6,175 0.7 
229 (Rocklin fine sandy loam, 0 to 2 percent slopes- - 1,395 0.2 
230 iRyde clay loam, partially drained, 0 to 2 percent slopes- 8,785 1.0 
231 [Ryde silty ciay loam, organic substratum, partially drained, 0 to 2 percent slopes- 3,115 0.3 
232 |Ryde clay loam, sandy substratum, partially drained, 0 to 2 percent slopes— 5,060 0.6 
233 Ryde-Peltier complex, partially drained, 0 to 2 percent slopes 5,470 0.6 
234 Sailboat silt loam, drained, 9 to 2 percent slopes 2,940 0.3 
235 Sailboat silt loam, drained, 0 to 2 percent slopes, occasionally flooded- - 830 O.1 
236 San Joaquin sandy loam, 0 to 2 percent slopes-- - 4,975 0.6 
237 San Joaquin sandy loam, 2 to 5 percent slopes~ - 4,615 0.5 
238 San Joaquin loam, 0 to 2 percent slopes 4,100 0.5 
239 [San Joaquin loam, 2 to & percent slopes, eroded 2,840 | 0.3 
240 San Joaquin loam, thick surface, 0 to 2 percent slopes- ~ 10,4865 1.2 
241 [San Joaquin complex, 0 to 1 percent slopes-- - 7,385 0.8 
242 San Joaquin-Urban land complex, 0 to 2 percent slopes- - 1,065 0.1 
243 Scribner clay loam, partially drained, 0 to 2 percent slopes - 3,245 0.4 
244 Seribner clay loam, sandy substratum, partially drained, 0 to 2 percent slopes - 450 * 
245 Scribner~Urban land complex, partially drained, 0 to 2 percent sloapes- > 430 * 
246 [Shima muck, partially drained, 0 ta 2 percent slopes 965 | O.1 
247 |Shinkee muck, partially drained, 0 to 2 percent slopes 4,725 0.5 
248 [Stockton fine sandy leam, 0 to 2 percent slopes, overwashed ~ 685 O.1 
249 [Stockton silty clay loam, 0 to 2 percent slopes, overwashed - 2,465 0.3 
250 [Stockton clay, 0 to 2 percent slopes----+---+------- ~ 17,330 1.9 
251 ‘iSteckton-Urban land complex, 0 to 2 percent slopes~ 3,635 0.4 
252 |Stomar clay loam, 0 to 2 percent slopes 10, 960 1.2 
253 |Stomar clay loam, wet, 0 ta 2 percent slopes B65 O.1 
254 Timor loamy sand, 0 to 2 percent slopes 3,135 0.3 
255 |Tinnin loamy coarse sand, 9 to 2 percent slopes- 16,800 1.9 
256 Tokay fine sandy loam, 0 to 2 percent slopes--- - 31,430 | 3.5 
257 Tokay-Urban land complex, 0 to 2 percent slopes— - 4,650 | 0.5 
258 [Trahern clay loam, partially drained, 0 to 2 percent slopes - 1,140 O.1 
259 [Tujunga loamy sand, 0 to 2 percent slopes------------------- - 3,185 0.4 
260 [Urban land----------------- set ene seen een entre rer rer erate n enna - 6,250 0.7 
261 Valdez silt loam, organic substratum, partially drained, 0 to 2 percent slopes - 9,190 1.0 
262 Vaquero-Carbona complex, 8 to 30 percent slopes 1,030 0.1 
263 Venice mucky silt loam, partially drained, 0 to 2 percent slopes, overwashed- 1,115 0.1 
264 Venice muck, partially drained, 0 to 2 percent slopes----~--- - 3,630 0.4 
265 Veritas sandy loam, partially drained, 0 to 2 percent slopes - 595 o.1 
266 Veritas fine sandy loam, 0 to 2 percent slopes-~-~-=--+-+-- - 23,440 2.6 
267 Veritas silty clay loam, 0 to 2 percent slopes, overwashed- 415 * 
268 Vernalis clay loam, 0 to 2 percent slopes 2,700 0.3 
269 Vernalis clay loam, wet, 0 to 2 percent slopes~ 815 Q.1 
270 Vignolo silt loam, 9 to 2 percent slopes~------ 985 | Q.1 
271 Vignolo silty clay loam, 0 ta 2 percent slopes- 2,345 Qg.3 
272 |Vina fine sandy loam, 0 to 2 percent slopes---- 1,830 0.2 
273 iWebile muck, partially drained, 0 to 2 percent slopes-- 1,345 0.1 
274 Willows clay, partially drained, 0 to 2 percent slopes- 3,935 | 0.4 
275 Wisflat-Arburua-San Timoteo complex, 30 to 50 percent slopes 7,425 0.8 
276 Wisflat-Arburua-San Timoteo complex, 50 to 75 percent slopes~- 3,100 0.3 
277 Merofluvents, 0 to 2 percent slopes, frequently flooded----- 375 * 
278 |Xerofluvents-Merorthents complex, 1 to B percent slopes, occasionally flooded- 1,970 | Q.2 
279 |Yellowlark gravelly loam, 0 to 2 percent slopes-~ l 1,545 0.2 
280 ‘Yellowlark gravelly loam, 2 to 5 percent slopes-- I 2,105 | 0.2 
281 |Zacharias clay loam, 0 to 2 percent slopes 2,170 | 0.2 
282 Zacharlas gravelly clay loam, 0 to 2 percent slopes- 4,625 0.5 


See Footnote at end of table, 
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Map Soil name | Acres |Percent 
symbol | I | 
| | | 
| | | 
283 |Zacharias gravelly clay loam, 2 to 8 percent slopes-------------+----+-------------- | ges | 0.1 
Pi ee nm |------- 
| Total-- 901,760 | 100.0 
| 


* Less than 0.1 percent. 
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TABLE 6.-~PRIME FARMLAND 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name) 


Map Soil name 
symbol 
| 

101 lAcampo sandy loam, 0 to 2 percent slopes (where irrigated 

106 Archerdale very fine sandy loam, 0 to 2 percent slopes, overwashed (where irrigated 

107 Archerdale clay loam, 0 to 2 percent slopes (where irrigated) 

110 Boggiano clay loam, 0 to 2 percent slopes (where irrigated 

111 Bruella sandy loam, 0 to 2 percent slopes (where irrigated) 

112 Bruella sandy loam, hard substratum, 0 to 2 percent slopes (where irrigated) 

113 Calla clay loam, 2 to 8 percent slopes (where irrigated) 

117 Capay clay loam, 0 to 2 percent slopes (where irrigated 

118 |Capay clay, © to 2 percent slopes {where irrigated) 

119 iCapay clay, 2 to 5 percent slopes {where irrigated) 

121 iCapay clay, wet, 0 to 2 percent slopes (where irrigated} 

123 iCarbona clay loam, 2 ta 8 percent slopes (where irrigated) 

127 [Chuloak coarse sandy icam, 0 to 2 percent slopes (where irrigated) 

128 Cogna fine sandy loam, 0 to 2 percent slopes, overwashed (where irrigated) 

129 |[Cogna loam, 0 to 2 percent slopes (where irrigated) 

130 Columbia fine sandy loam, drained, 0 to 2 percent slopes (where irrigated 

131 Columbia fine sandy loam, partially drained, 0 to 2 percent slopes, occasionally flooded (where 
irrigated) 

132 Columbia fine sandy loam, channeled, partially drained, 0 to 2 percent slopes, frequently flooded 

| (where irrigated and either protected from flooding or not frequently flooded during the growing 

season) 

133 [Columbia fine sandy loam, clayey substratum, partially drained, 0 to 2 percent slopes (where 
irrigated) 

138 Cosumnes silty clay loam, drained, 0 to 2 percent slopes {where irrigated) 

139 Cosumnes silty clay loam, drained, 0 to 2 percent slopes, occasionally flooded (where irrigated) 

140 Coyotecreek silt loam, 0 to 2 percent slopes, occasionally flooded (where irrigated) 

152 Egbert mucky clay loam, partially drained, 0 to 2 percent slopes (where irrigated) 

153 Egbert silty clay loam, partially drained, 0 to 2 percent slopes (where irrigated) 

154 Egbert silty clay loam, sandy substratum, partially drained, 0 to 2 percent slopes (where 
irrigated) 

156 El Solyo clay loam, 0 to 2 percent slopes (where irrigated) 

158 Finrod clay loam, 0 to 2 percent slopes (where irrigated 

166 Grangeville fine sandy loam, partially drained, 0 to 2 percent slopes (where irrigated 

167 Grangeville clay loam, partially drained, 0 to 2 percent slopes (where irrigated 

168 Guard clay loam, 0 to 2 percent slopes (where irrigated and drained) 

169 Guard clay loam, drained, 0 to 2 percent slopes (where irrigated) 

170 {Hicksville loam, 0 ta 2 percent slopes, occasionally flooded {where irrigated 

171 {Hicksville loam, bedrock substratum, 2 to S$ percent slopes, occasionally flooded (where irrigated) 

172 iHicksville gravelly loam, 0 to.2 percent slopes, occasionally flooded (where irrigated) 

173 tHollenbeck silty clay, 0 to 2 percent slopes (where irrigated 

174 tHollenbeck clay, 1 to 3 percent slopes (where irrigated) 

175 }Honcut sandy loam, 0 to 2 percent slopes (where irrigated) 

182 iJahant loam, 0 to 2 percent slopes {where irrigated) 

183 tJahant loam, 2 to 8 percent slopes (where irrigated) 

189 {Kingdon fine sandy loam, 0 to 2 percent slopes (where irrigated) 

190 IKingile muck, partially drained, 0 to 2 percent slopes (where irrigated) 

191 Kingile-Ryde complex, partially drained, 0 to 2 percent slopes (where irrigated) 

197 Merritt silty clay loam, partially drained, 0 to 2 percent slopes (where irrigated 

198 Merritt silty clay loam, partially drained, 0 to 2 percent slopes, occasionally flooded (where 
irrigated) 

201 INord loam, 0 to 2 percent slopes (where irrigated) 

204 Peltier mucky clay loam, partially drained, 0 to 2 percent slopes {where irrigated 

205 Peltier mucky clay loam, organic substratum, partially drained, 0 to 2 percent slopes (where 
irrigated) 

215 IPleito clay loam, 2 to $ percent slopes (where irrigated) 

222 Reiff fine sandy loam, 0 to 2 percent slopes, occasionally flooded (where irrigated 

223 Reiff loam, 0 to 2 percent slopes (where irrigated) 

224 Rindge mucky silt loam, partially drained, 0 to 2 percent slopes, overwashed (where irrigated) 
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symbol 
t 
| 
225 Rindge muck, partially drained, 0 to 2 percent slopes (where irrigated) 
230 Ryde clay loam, partially drained, 0 to 2 percent slopes (where irrigated) 
231 IRyde silty clay loam, organic substratum, partially drained, 0 to 2 percent slopes (where 
{ irrigated) 
232 Ryde clay loam, sandy substratum, partially drained, 0 to 2 percent slopes (where irrigated) 
233 |Ryde-Peltier complex, partially drained, 0 to 2 percent slopes (where irrigated) 
234 Sailboat silt loam, drained, 0 to 2 percent slopes (where irrigated) 
235 [Sailboat silt loam, drained, 0 to 2 percent slopes, occasionally flooded (where irrigated) 
243 |Scribner clay loam, partially drained, 0 to 2 percent slopes (where irrigated) 
244 Scribner clay loam, sandy substratum, partially drained, 0 to 2 percent slopes (where irrigated) 
246 [Shima muck, partially drained, 0 to 2 percent slopes (where irrigated) 
247 |Shinkee muck, partially drained, 0 to 2 percent slopes (where irrigated) 
248 [Stockton fine sandy loam, 0 to 2 percent slopes, overwashed (where irrigated) 
249 ;Stockton silty clay loam, 0 to 2 percent slopes, overwashed (where irrigated) 
250 iStockton clay, 0 to 2 percent slopes (where irrigated) 
252 {Stomar clay loam, 0 to 2 percent slopes (where irrigated) 
253 {Stomar clay loam, wet, 0 to 2 percent slopes (where irrigated) 
256 Tokay fine sandy loam, 0 to 2 percent slopes (where irrigated) 
261 Valdez silt loam, organic substratum, partially drained, 0 to 2 percent slopes (where irrigated) 
263 Venice mucky silt loam, partially drained, 0 to 2 percent slopes, overwashed {where irrigated) 
264 Venice muck, partially drained, 0 to 2 percent slopes (where irrigated) 
265 Veritas sandy loam, partially drained, 0 to 2 percent slopes (where irrigated) 
266 Veritas fine sandy leam, 0 to 2 percent slopes (where irrigated) 
267 Veritas silty clay loam, 0 to 2 percent slopes, overwashed (where irrigated) 
268 Vernalis clay loam, 0 to 2 percent slopes (where irrigated)’ 
269 Vernalis clay loam, wet, 0 to 2 percent slopes (where irrigated) 
272 Vina fine sandy loam, 0 to 2 percent slopes (where irrigated) 
273 Weblle muck, partially drained, 0 to 2 percent slopes (where irrigated) 
281 Zacharias clay loam, 0 to 2 percent slopes (where irrigated) 
282 Zacharias gravelly clay loam, 0 to 2 percent slopes (where irrigated) 
283 Zacharias gravelly clay loam, 2 to 8 percent slopes (where irrigated) 
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TABLE 7,--YIELDS PER ACRE OF CROPS 


(Yields are those that can be expected under a high level of management. Absence of a yield indicates that 
the soil is not suited to the crop or the crop generally is not grown on the soil) 


Soil name and | 

map symbol Alfalfa hayl Almonds | Wheat corn Wine grapes|Sugar beets! Tomatoes 
| | 
Tons Lbs Tons I Tons Tons Tons Tons 


T0lEsase-- cose hse sessees i 9 | 2,000 2 4 { 9 | 25 25 


a | a 7 20 225 


103. 
Alo-Vaquero 


104. 
Alo-Vaquero I I 


! 

105. | { 
Amador-Lithiec Xerorthents! 
{ 


106, 107~---~------------- | 8 2,000 2 4 8 30 30 
Archerdale 


108, 
Arents 


114. 
Calla-Carbona 


115. 
Calla-Carbona | t | 


116, | 
Calla-Pleito | ! lk 
j 


117, 118-~---------------- { 8 oe 2 3 “ee 28 28 
Capay | | 
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Soil name and | 
map symbol Alfatta hay Almonds Wheat Corn |IWine grapes|Sugar beets| Tomatoes 
| | | | | 


Tons Lbs Tons Tons Tons Tons Tons 


Urban land. 


123. | | 
Carbona | | 


124. 
Carbona-Orognen | 


125, 

Carbona-Orognen | 
I 

126. 

Carbona-Carbona, bedrock | 

substratum 


127--~------~-------------- | 10 2,500 2 4 8 28 28 
Chuloak | ] 


128, 129--------r ener er enn 10 [ 2,400 2 4 9 30 28 
Cogna 


Cometa 1 


135, 136. | 
Corning-Redding 


137----------------------- 6 2,000 a 3 o-- =o 
Cortina I I 


138---- 
Cosumnes I 


139- 
Cosumnes 
Coyotecreek 1 
141, 142---~---~-~-------- 8 2,400 2 3 8 24 18 
Delhi | 
Delhi-------------------- 1 8 2,400 2 3 8 24 18 


Urban land. 


See footnote at end of table. 
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Soil name and 
map symbol Alfalfa hay Almonds Wheat Corn Wine grapes|Sugar beets] Tomatoes 
| 
- Tons Lbs Tons I Tons Tons Tons Tons 
144--~-------------------- i 6 --- 1 2 --- --~ aoe 
Dello 
| 
145--~---------~-+-------- | 6 --- 1 | 2 aoe --- --- 
Dello { 
| 
146----~------------------ 6 --- 1 | 2 --- --- --- 
Dello 
6 -- 1 1 --- badd oo- 
6 --- 1 2 --- --- a 
6 1,000 at 3 5 25 20 
Devries | 
150*, 151*, 
Dumps 
152, 153------~-~ woweencnn | 8 --- 2 4 s=> 28 25 
Egbert 
6 --- 2 3 ated 27 25 
1 
t 
8 -- 2 4 os 28 25 
8 2,000 2 | 3 2 25 27 
El Solyo 
! | 
157-- 6 a= 1 3 5 25 20 
Exeter ; 
t 
8 2,000 2 4 8 30 30 
Finrod | | 
159, | | 
Fluvaquents 
| 
160~--------~~-~~------.-- { 6 --- 2 | 3 wee 28 18 
Galt | | 
| t 
161-~~~~--------~----~----- | 6 --- 2 2 --- --- --- 
Galt 
6 oon 2 3 tal 28 18 
Urban land. 
| 
163. 
Gonzaga-Franciscan | 


See footnote at end of table. 
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\ 
Soil name and i 
| 
| 


map symbol Alfalfa hay Almonds Wheat Corn Wine grapes|Sugar beets| Tomatoes 
ot oe a Tons T Lbs [Tons Tons Tons zone Tons 
{ 
164, 165. | | } 
Gonzaga-Eonker-Franciscan | 
| | 
166, 1L6?Peewre error saenann= I 7 | SSS 2 3 ees 28 \ 24 
Grangeville 
i 
168----------------------- 7 | --- 2 4 ~~ 25 24 
Guard | 
| 
8 wee 2 4 Staal 28 24 
170 -------e nae e eee q --- 3 5 8 27 24 
Hicksville | 
| 
LT] en ew ne ne nen eee ee enon | 6 won 2 4 8 25 20 
Hicksville 
172--------~--------------- | 7 oon 3 4 8 27 24 
Hicksville 
LIB, UW 4e-n-2-2----------- 8 --- 2 3 --- 28 27 
Hollenbeck 
1 ]§ -- nn ene nnn eee en ne -e eee 10 3,000 2 2 8 28 20 
Honcut 
176, 
Honker-Vallecitos-Gonzaga 
177, 178, 
Honker~Vailecitos-Honker, 
eroded 
i 
179----------------------- 6.5 | ane 2 2 --- --- --- 
Itano 
eo 6 --- 2 4 wee 28 25 
Jacktone 
181*: | 
Jackbone<<9 n-ne reer nen | 6 ao { 2 4 a= t 28 25 
| ! 
Urban land. | | 
i | 
182-~---------------------- 8 == 2 4 8 25 | 25 
Jahant 
| i} 
183-- 8 sas 2 4 8 25 25 
Jahant 


184, 185, 186. 
Kaseberg 


187. 
Keyes-Bellota 


188. 
Keyes-Redding 


See footnote at end of 
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Soil Survey 


Soil name and 
map symbol 


Alfalfa hay 


Wine grapes 


Sugar beets 


Tomatoes 


Kingile-Ryde 


192. 
Lithic Xerorthents-Toomes| 


Merritt 


198~~ 
Merritc 


199, 
Montpellier 


202, 203, 
Pardee 


Peltier | 


206, 207, 
Pentz 


208, 


209, 
Pentz-Bellota 

210. 
Pentz-Redding 


Pescadero 


Sec footnote at end of 


Tons 


Tons 


Tons 


Tons 


10 


table. 


1, 


500 


000 


10 


10 


25 


32 


30 


28 


27 


25 


30 


30 


26 


25 


20 


18 
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TABLE 7,--YIELDS PER ACRE OF CROPS-~Continued 


] J 
Soil name and | 

map symbol Alfalfa hay Almonds Wheat Corn Wine grapes|Sugar beets| Tomatoes 
| 
Tons Lbs Tons Tons Tons Tong Tons 


216, 217, 218. 
Ramoth 


219, 220, 221------------- j eos 
Redding \ 


224-2203 ae SeesSeneeeeaaes 8 --- 2 5 --- 25 --- 
Rindge 


Rioblancho 


{ 

227%: | ' 
Rioblancho--~~--+"----~--- 6 ' 
| 


Urban iand. { ] 


w 
Ke 
a 
0 


Sailboat { 


See footnote at end of table. 
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TABLE 7.--YIELDS PER ACRE OF CROPS~-Continued 


| 
Soil name and | 
map symbol |Alfalfa hay Almonds Wheat Corn Wine grapes|Sugar beets| Tomatoes 
i 
[ Tons Lbs Tons Tons Tons Tons Tons 
| | 
2 I S== 1 2 6 Dieta 18 
i 
--- | 1 one 6 — ae 
| | 
| 
2 --- [ 1 2 6 oe 18 
f 
239-----------4----- ~~ | --- { oo --= wee 5 — --- 
San Joaquin | 
| | 
240----------~~----------- 3 | 2 | 3 7 --- 18 
San Joaquin | 
| 
24 on 92-2 nee eo 8 o-oo eee | 2 wee 2 3 6 = 18 
San Joaquin-San Joaquin, 
thick surface 
2424; 
San Joaquin--------+---~- 2 nee 1 2 6 oo --- 
Urban land. 
Casal aa 9 ataiad 3 5 aon 30 28 
Scribner 
244 --- 2-2 nnn enn nnn - 8 oss 3 5 Satad 29 28 
Scribner ( 
245+; 
Scribner--~-+-----+------- | 9 | tated 3 5 --- 30 28 
Urban land. | | 
| 
246-~-~---------------~--- | 6 | --- 2 | 3 --- 25 20 
Shima 
| 
24 Jona nnn nn nnn nnn enone 6 | a 3 3 --- 25 | 20 
Shinkee | t 
| | 
248, 249----------~~ nnn nem | 8 | sa [ 2 4 = I 30 t 27 
Stockton i I i | 
| 
250-----------~~---------- | 8 --- 2 5 --- 30 28 
Stockton ] 
251*; | 
Stockton-----~++--------- a --- 2 4 --- 30 27 
Urban land. | 
| 
252 9 1,000 = 3 i] 30 25 
Stomar 
8 ( 1,000 ons 3 Se 30 25 
Hf 
7 1,700 == 3 8 oes 25 
ft 
i | 


See footnote at end of table. 
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TABLE 7.--YIELDS PER ACRE OF CROPS--Continued 


| | 
Soil name and | [ 
map symbol |Alfalfa hay Almonds Wheat I Corn Wine grapes|Sugar beets| Tomatoes 


“> Tons Lbs | Tons Tons Tons Tons Tons 
i 


255 nn wee eee eee nnn ene { 8 2,000 2 | 3 8 - 25 


256----------------------- i 10 { 2,500 | 2 4 10 | 25 25 


Tokay-------------------- | 10 2,500 2 4 10 25 25 
Urpan land. 


{ 

| 

| 

258- { 
Trahern | i 

| 

| 

t 

i 

| 


6 1,700 --- { 2 7 --- --- 


Tujunga 


260%. 
Urban land 


262. 
Vaquero-Carbona | I | | 


263, 264------------~---~- ated --- 2 | 4 | ciated --- -—- 
Venice 
Veritas 


266, 26 Pmenn-n-- nn nn nnn ne 10 2,000 I 2 3 8 20 23 
Veritas I 


268-----------~----------- 10 2,000 } 3 3 aatel 30 25 


269--------~--------------- 8 | 1,700 2 3 --- | 30 25 
Vernalis 


270, 271 ------ nnn nnn ee eee 6 i 1,000 2 3 Sead | 25 22 
Vignolo H 


Willows 


275, 276. 
Wisflat-Arburua-San | 
Timateo | 


277. I 
Xerofluvents f 


See footnote at end of table. 
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TABLE 7,--YIELDS PER ACRE OF CROPS--Continued 


Soil name and 


map symbol Alfalfa hay Almonds Wheat Corn Wine grapes|Sugar beets! Tomatoes 
| | 
~ a | Tons Lbs Tons Tons {Tons Tons Tons 
i 
278, 
Xerofluvents-Xerorthents | | | 
| | 
5 cee 2 biel | 7 -o- | - 
| | 
1 
280-------------++8-~----- --- oon I 1 iene so oc balahad 
Yellowlark | 
| | | 
281-----------------~- +--+ I 10 1,900 I 2 3 oo- 32 { 30 
Zacharias | { 
| 
282-~+-----~---- ne ------- 8 1 1,900 2 3 --- 30 25 
Zacharias | 1 
1 
283--------------------.-- --- } 1,700 1 --- oo --- \ one 


Zacharias 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--LAND CAPABILITY 


{N means nonirrigated; 


I means irrigated) 


Soil name and 


Land capability 


map symbol 
N I 
101----------------------- IVs TIs 
Acampo 
102-~+ 22 ne IVw IIIw 
Alama 
103----------------------- Ve ooo 
Alo-Vaquero 
104- Vie --- 
Alo-Vaquera 
10 5an ane enn en ene nnn eee n ee vile --- 
Amador-Lithic Xerorthents 
106, 107------------------ Ivs Its 
Archerdale 
Ivw { IIIw 
IVw IIIw 
Ivs Iis 
Ive I 
Bruella 
112-- Ivs IIs 
Bruella 
113----------------------- Ive oo 
Calla 
114----------------------- IVe ct 
Calla-Carbona 
V1 §-22e nee n anne ene e nen ee Vie --- 
Calla-Carbona 
116~-~~ eee eee err nner Ive ated 
Calla-Pleito 
117----------------------- IVs --- 
IVs IIs 
IVe Ile 
IVw IIw 


315 
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TABLE 8.--LAND CAPABILITY~-Continued 


Soil name and | Land capability 
map symbol 
N I 
IVs IIs 
IVe 1 Ile 
| 
IVe 77 
Carbona~Orognen 
125-- Vie aaa 
Carbona-Orognen 
| 
126---~--~--~------------- Vie aa 
Carbona-Carbona, bedrock 
substratum | 
1Ve I 
IVe rT 
130----+-----~-----~--------- IVs IIs 
Columbia 
131-----~---+~------------- IVw Ilw 
Columbia 
132----+~+------ eee IVw IlIw 
Columbia 
! 
133---------~-~~----~----- | Ivw IIw 
Columbia 
134--------~---------~--.- IVe IIle 
Cometa 
| 
135, 136------~-----~------ ( Ive Ive 
Corning-Redding ] 
IVs Tiis 
IVs IIs 
TVw IIw 
| 
140-~----~-.--~~------.--. Ivw IIw 
Coyotecreek 
141, 142------------.---.- ive IIIs 
Delhi i 
! 1 
143* 
Delhi--~~-~------~-~----- Ive | Ilis 
| 
Urban land. 
| 


See footnote at end of table. 
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TABLE 8.--LAND CAPABILITY--Continued 


Soil name and t Land capability 
map symbol 
N I 

144, 145, 146, 147, 148---| Ivw IlIw 
Dello 
14Q-~- ne -- = een -- === IVw Tvw 
Devries 
150*, 151*. 
Dumps I 
152, 153, 194------------~ IVw | Ilw 
Egbert. ( 
155* 
Hgbert~-w~en ner nre nnn nner IVw IIw 


15 Gam wn en een ere rene IVs IIs 
El Solyo 

157----------------------- IVs IIIs 
Exeter 

45 §----------------------- IVs IIs 
Finrod 

15 9+ - eee ee ee - ee VIIw Paola 
Fluvaquents 

160----------------------- IVs IIIs 
Galt 

161----~--+--------------~ IVe IIle 
Galt 

162*: 
Galt--~------------------- IVs IIIs 


163----------------------- 1 vie ao 


164----------------------- i vie a 


PoSs-ss-s-ss eH sessessee sea | Vile =—o 
Gonzaga-Honker-Franciscan | 


166, 16]-----~---------+--- | Ivw IIw 
Grangeville I 
| | 
168----------------------- | IVw IIIw 
Guard 
| 
16 Qa anna en nen nee | Ivw Ilw 
Guard { 


See footnote at end of table. 
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TABLE 8.--LAND CAPABILITY--Continued 


Soil name and Land capability 
map symbol 
N I 
170, 171, 172------------- IVw IIw 
Hicksville 
IVs IIs 
Ive Ile 
IVe d. 
] 
1] 6---- ween nen ee eo Vie --- 
Honker-Vallecitos~Gonzaga 
! 
nee ere een f Vie o-- 
Honker-Vallecitas-Honker, 
eroded 
= Vile Ses 
Honker-Vallecitos-Honker, 
eroded 
179----------------------- Vw IlIw 
Itano 
1) Ivs IIIs 
Jacktone 
| 
181*: ( 
Jacktone-- IVs IIIs 
Urban land. ! 
IVs IIIs 
IVe IIle 
Vile Vile 
Kaseberg 
| 
185, 186-- [ Vie Cos 
Kaseberg ( 
18] e-----2-------n- nnn e ee Vie a 
Keyes-Bellota 
188-~-~-------~-----~~---- vie --- 
Keyes-Redding 
189---------~--~---------- IVe I 
Ivw | IIIw 
IvVw IlIw 
Kingile-Ryde 1 


See footnote at end of table, 
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TABLE 8.--LAND CAPABILITY~~Continued 


Soil name and Land capability 
map symbol | 
N I 
| 
192--------~-------------- Vile 7 
Lithic Xerorthents-Toomes 
rs Ivs IVs 
Madera 
| 
194 -nnn nn naw n-ne nen ne Ive Ive 
Madera t 
( 
195----------------+--+--+ Ivs Ivs 
IVs IIIs 
| 
19 Jerre nnn ene nn Ivw ITw 
Merritt 
198----~------------------ Vw IIw 
Merritt 
19Qeew eee en ene nee eee enn \ Ive Ive 
Montpellier | 
! 
200-------------------+-+-+ Ive Ive 
Montpellier-Cometa 
201-~--------- nnn nnn non-H IVe I 
Nord 
202----#------ 22 - ene VIs nana 
Pardee 
203-- vie “To 
Pardee 
204, 205------------~------ IVw IIIw 
Peitier | 
1 
206, 207, 208-------~-~-~-- vie 7 
Pentz 
209-----------+e enero nn vie neal 
Pentz-Beliota 
210------------~+---n reese vie I -- 
Pentz-Redding 
211----~----~--------------- Ivw ItIw 
Pescadero 
i 
212----------------------- vie biel 
| 
Ivw IVw 


See footnote at end of table. 
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TABLE 8.~-LAND CAPABILITY--Continued 


Soil name and 


Land capability 


map symbol 
N I 
Ive IIe 
Ive IIlIe 
IVe Ive 
IVe tated 
IVs IIIs 
Ive Ive 
Ive nae 
IVw IIw 
223----------+--~-~----~---- Ivs IIs 
Reiff 
224, 225---~-------------- IVw IIIw 
Rindge 
! 
226~-----~-----~~-~----~---- IVw IlIw 
Rioblancho 
( 
227%: 
Rioblancho-- Ivw IIIw 
Urban land. 
228~~--------~--------~-~- Ive IIle 
Rocklin 
229~------~-~----~-~--- ~~~ IVs IIIs 
Rocklin 
230, 231, 232------------- Ivw IIIw 
| IVw IiIw 
Ryde~Peltier i 
| 
234 Ive I 
Sailboat 
235---------------~---+-+~- Ivw Ilw 
Sailboat 
236-------+~2---~------- + IVs IVs 


San Joaquin 


See footnote at end of table. 
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TABLE 8.--LAND CAPABILITY--Continued 


Soil name and Land capability 
map symbol 
N I 
Pl es 1 Ive Ive 


23§----------------------- IVs IVs 


239-------------- += == === Ive Ive 


24Q----------+------------ i IVs IIIs 


241 ----------+------------ | IVs Ivs 
San Joaquin-San Joaquin, 
thick surface 


242%: 
San Joaquin--------+----- Ivs IVs 


Urban land. 


243, 244------------------ IVw Ilw 
Scribner 
245*: 
Scribner~-~-------------- IVw IIw 
Urban land. 
24 §--- ~~ - eee Ivw IlIw 
Shima 

! 
24] ane nnn enn nnn ne i Ivw IIIw 
Shinkee | 
248, 249, 250--~---------- IVs IIs 
Stockton 
251%: 
Stockton----------------- IVs IIs 
Urban land. 
252------------- eee ene Ivs IIs 
Stomar 
AS ea t Ive Ilw 


Ive TIIs 
25§--~ nen een enn === | Ive IIIs 
Tinnin | 
| 
25 Ga wen nw nnn nen nnn 1 Ive I 
Tokay 


See footnote at end of table. 
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TABLE 8,--LAND CAPABILITY--Continued 


Soil name and 
map symbol 


Land capability 


N | I 
IVe I 
i} 
258-----------4--- ee 1 IVw I Illw 
Trahern ! 
259--~-~-------+~--------- Vie IIIs 
Tujunga 
260%. | 
Urban land 
IVw IlIw 
262-~~--~-~-----~--------- VIe —- 
Vaquero-Carbona 
| 
263, 264----~+~------------ IVw IlIw 
Venice 
i 
265-~--------------------- 1Vw Iw 
Veritas | 
266, 267-~+~-~------------- IVs IIs 
Veritas | 
Ive I 
IVw TIw 
IVs IIIs 
Ive I 
Ivw IIIw 
IVw IlIw 
Willows | 
275, 276~--~~------------~ Vile ooo 
Wisflat-Arburua-San I 
Timoteo ! 
| 
27 Jone me = === ee | VIIw cial 
Xerofluvents | 
278 ~~------~-~---~--~----- t VIIw nae 


Xerofluvents-Xerorthents 


See footnote at end of table. 
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TABLE 8.-~LAND CAPABILITY=-Continued 


Soil name and 


Land capability 


map symbol 
N I 
279~---------------------- IVs IIs 
Yellowlark | 
280--~--------~---------- Ive IIlIe 
Yellowlark 
281----------------------~ IVe I 
Zacharias 
202~n---------~---- ee IVs Tis 
Zacharias 
203---------------- 7 e- Ive Ile 
Zacharias 


* See description of the map unit for 


composition and behavior characteristics of the 


map unit, 
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324 Soil Survey 
TABLE 9,--STORIE INDEX RATING 
{Absence of an entry indicates that the soil was not rated) 
| Rating factors I 
Map | Map unit | | Index Grade Limitation 
symbol A B (aa x in X factor 
| | | | 
101 |Acampo sandy loam, 0 to 2 percent slopes|( 60 |100 100 | 95 57 3 Fertility. 
| | 
102 |Alamo clay, 0 to 2 percent slopes------- | 28 [ 50 100 } 95x90 | 12 5 Rare flooding, 
1 | microrelief, 
| 
103 Alo-Vaquero complex, 8 to 30 percent I | 
22* 4 
{ Alo part-- 56 60 80 | 100 None. 
Vaquero part- 48 55 80 80 Subsurface saline-sodic. 
| 
104 |Alo-Vaquero complex, 30 to 50 percent 
| slopes------~-~------+---------- | | li 5 
| Alo part~-~--+- 56 60 40 100 | None. 
Vaquero part~- 48 55 40 | 80 Subsurface saline-sodic. 
105 Amador-Lithic Xerorthents complex, | 
2 to 15 percent slopes-- 16* 5 
Amador part 100 85 90 Fertility, 
Lithic Xerorthents part~~--~---------- 10 70 85 | 90 Fertility. 
| 
106 Archerdale very fine sandy loam, 0 to 2 
percent slopes, overwashed------------- 80 [100 100 95 76 2 Rare flooding, 
! 
107 {Archerdale clay loam, 0 to 2 percent 
| slopes cee 80 85 100 95 65 2 Rare flooding. 
108 Arents, saline-sodic, 0 to 2 percent 
50 | 97 100 |60x50x95 14 5 Drainage, saline-sodic, 
rare flooding. 
109 Bisgani loamy coarse sand, partially 
drained, 0 to 2 percent slopes----~---- 90 75 100 150x95x95 30 4 Drainage, fertility, 
tare flooding. 
110 Boggiano clay loam, 0 to 2 percent | 
s lope s------- ~~ ++--- 3+ -------- ~~ ee 15 as 100 95 61 2 Rare flooding. 
| i} 
4111 Bruella sandy loam, 0 to 2 percent | 
slope s—--~ 3-2-2 --- 8-2 ------ ene nee 90 95 100 90 17 2 Fertility. 
| 
112° {Bruella sandy loam, hard substratum, [ I | 
| O to 2 percent slopes-------~-~--+-----~- 70 | 95 100 90 60 2 Fertility. 
1 ! | 
113° |Calla clay loam, 2 to 8 percent slopes 10 85 90 100 54 3 [None,. 
| 
114 |Calla~Carbona complex, 8 to 30 percent 
| slopes-~~--~--~--+-~+------~~-----~------ 52* 3 
| Calla part 70 85 80 100 None. 
| Carbona part- 85 85 80 100 None. 
{ 
115 {Calla-Carbona complex, 30 to 50 percent | 
slopes 26* 4 
| Calla part -| 70 85 40 100 {None 
| Carbona part~---------~----~--~----~-- 85 85 40 100 None 
| | 


See footnotes at end of table. 
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TABLE 9.--ST 


ORIE 


INDEX RATING--Continued 


325 


| Rating factors 
Map | Map unit I Index Grade Limitation 
symbol | 1 Al BI oc x 1 in X factor 
~ | — | 
116 |Calla-Pleito complex, 8 to 30 percent 
| slopes I ! 50* 3 I 
| Calla part 70 | 85 80 100 { None. 
| Pleito part-- 80 85 { 80 100 | None. 
| i | | | 
117. [Capay clay loam, 0 to 2 percent slopes 85 85 100 95 69 2 Rare flooding. 
| | ! 
118 |Capay clay, 0 to 2 percent slopes--~---- 80 } 55 § 100 100 44 3 None. 
! 
119 |Capay clay, 2 to 5 percent slopes------- | 80 | 55 93 100 41 3 None. 
| t ! 
120 |Capay clay, saline-sodic, 0 to 2 I ( I 
| percent slopes--~---------------------- 80 55 100 80x80 28 4 Drainage, subsurface 
| | saline-sodic. 
| 
12% |Capay clay, wet, 0 to 2 percent slopes 80 95 100 90 40 | 3 |IDrainage. 
: 1 | 
122 iCapay-Urban land complex, 0 to 2 I 
| percent slapes- -- l | | <10%* | 6 
| Capay part---- --[ 80 | 55 | 100 100 None. 
Urban land part. t | 
\ 
123 Carbona clay loam, 2 to 8 percent slopes| 85 8s 90 }, 100 65 2 None. 
| ! 
124 Carbona-Orognen complex, 15 to 30 I | 
| percent slapes- 39* 4 
Carbana part~-~ 8s 8S 75 100 None. 
Orognen Part—-ne ern tree reer ere 40 70 78 100 None. 
I 
125 Carbona-Orognen complex, 30 to 50 I I 
| percent slopes- l I | 20* 4 
Carbona part- gs | 85 40 100 None. 
Crognen part-— 40 | 70 | 40 100 None. 
| 
| | 
126 |Carbona complex, 15 to 50 percent slopes I 34% 4 
| Carbona clay loam part-- --( 85 85 50 | 100 None. 
} Carbona clay loam, bedrock substratum, I 1 
PALE rt rrr rrr rrr enna cnc n en 76 85 50 100 None. 
| | | 
127 Chuloak coarse sandy loam, 0 to 2 
percent slapes------------------------- 80 | 90 100 | 95 68 2 Fertility. 
128 Cogna fine sandy loam, 0 to 2 percent 1 | I 
slopes, averwashed=~-ercr rere terre nnn 95 1100 | 100 | 95 90 1 Rare flooding. 
1 
129 Cogna loam, 0 ta 2 percent slopes------- 95 {100 100 95 90 1 Rare flooding. 
130 |Columbia fine sandy loam, drained | 
0 to 2 percent slopes-~ 100 (100 100 90x95 85 I 1 Drainage, rare flooding. 
! 
131 Columbia fine sandy loam, partially I 
j drained, 0 to Z percent slopes, 
occasionally floaded----------------+-~ $100 |100 100 | 60x80 48 3 Drainage, occasional 
| flooding. 
i 
132 |Columbia fine sandy loam, channeled, | | 
| partiaily drained, 0 to 2 percent 
| slopes, frequently flooded------------- [100 4160 93 |60x40x90 20 4 Drainage, frequent 
| { flooding, microrellef 
i} (channels). 
See footnotes at end of table. 
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TABLE 9.--STORIE INDEX RATING--Continued 
ey i Rating factors | 
Map . Map unit [ { Index Grade Limitation 
symbol | [ A B col x in X factor 
133° {Columbia fine sandy loam, clayey I 
substratum, partially drained, 0 ta 2 | 
percent slopes-- 85 1100 100 60x95 48 3 Drainage, rare flooding. 
| | i} 
134 Cometa sandy loam, 2 to 5 percent slapes| 48 95 93 | 95 | 40 3 Fertility. 
ft ! 
135 Corning-Redding complex, 2 to 8 percent | | I | 
| slopes~~~--~----------------+- 24" 4 
| Corning part-- 5 70 90 95 [Pertility. 
| Redding part-- 25 | 70 90 95 IFertility. 
136 |Corning-Redding complex, 8 to 15 percent | | 
slapes~--------~-----++-~--------~---+~- | 16* 5 
Corning part- 40 60 85 95 Pertility. 
Redding part- 25 60 85 95 Fertility. 
| 
137 Cortina gravelly sandy loam, 0 to 5 | | i 
percent slopes-~~--~--+-------------+~--- 80 60 93 95 42 3 Fertility. 
i | | 
138 |Cosumnes silty clay loam, drained, i 
| O to 2 percent slopes [ 80 90 100 95 68 ' 2 Rare flooding. 
! I 
139 ‘Cosumnes silty clay loam, drained, [ i 
| 0 to 2 percent slopes, occasionally [ 
flooded--~~------~----------~--~-------- 80 90 100 80 5B 3 Occasional flooding. 
140 Cayotecreek silt loam, O to 2 percent 
slopes, occasionally flooded----------~ [100 (100 100 | BO BO 1 Occasional flooding. 
| 
141 Delhi fine sand, 0 to 5 percent slopes 85 65 93 95 49 3 Fertility. 
142 |Delhi loamy sand, 0 to 2 percent slopes | 85 80 100 95 65 2 Fertility. 
| if | 
143° {Delhi-Urban land complex, 0 to 2 percent t 
| slopes [ <10%** 6 
Delhi part 85 80 100 95 Pertility. 
| Urban land part. 
| | | 
144 |Dello sand, partially drained, 0 to 2 i 
percent slopes, occasionally flooded~--| 85 60 100 50x80 20 4 Drainage, occasional 
I flooding. 
145 |Dello loamy sand, drained, 0 to 2 I 
| percent slopes------~----~---------~--~--- { 85 80 100 80x95 52 { 3 Drainage, rare flooding. 
i 1 
146 Delio ioamy sana, partially drained, I 
Q to 2 percent slopes----------+-~------ 85 | 80 100 60x95 39 4 Drainage, rare flooding. 
1 | I 
147 Deilo sandy loam, clayey substratum, 
| drained, 0 to 2 percent slopes--------- | 80 98 100 80x95 se 3 Drainage, rare flooding, 
! 
148 Delio clay loam, drained, 9 ta 2 percent 
slopes, averwashed-~----~---------~---~- 85 85 100 80x95 55 3 Drainage, rare flooding. 
149 [Devries sandy loam, drained, 0 ta ? 
| percent slopes--- 25 | 95 100 80x95 18 5 Drainage, rare flooding. 
} 
150 |Dumps~~---------~-----~~---------+~------+ P--- [--- teed ated Q 6 soo 
| | 
151 Dumps, tailings-~+~----------~----~----- [--- [--- --- o-- I ie) 6 --- 
| | | | 
152 ®gbert mucky clay icam, partially I t 
drained, 0 to 2 percent slopes-------~~ [ 85 90 100 | 80x95 | 5B { 3 !Drainage, rare flooding. 
! | | 


See footnotes at end of table. 
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TABLE 9.-~STORIE INDEX RATING--Continued 


| Rating factors 
Map Map unit I | Index Grade Limitation 
Bic x in X factor 
— ce _ 
153. |Egbert silty clay loam, partially [ \ 
drained, 0 to 2 percent slopes--------- 85 | 90 100 | 80x95 58 3 |IDrainage, rare flooding. 
if | | \ 
154 Egbert silty clay loam, sandy { | | i | 
substratum, partially drained, 0 to 2 | | 
percent slopes------------~--- ase ene nnn go | 90 j 100 60x95 41 3 Drainage, rare flooding. 
| J 
155 Egbert-Urban land complex, partially I 4 
| drained, 0 to 2 percent slopes [ <10%* 6 
| Egbert part B80 90 100 80x95 Drainage, rare flooding. 
{| Urban land part. I 
i} 
156 El Solyo clay loam, 0 to 2 percent 
slopes— g5 | 85 100 100 | 72 | 2 None. 
| | | i} 
157 Exeter sandy loam, 0 to 2 percent slopes| 35 95 | 100 95 | 32 4 Fertility. 
| 
158 Finrod clay loam, 0 to 2 percent slopes 50 85 100 95 40 3 Rare flooding. 
| 
159 |Fluvaquents, 0 to 2? percent slopes, I 
| Erequently flooded-----------------=--- 100 [ 90 100 | 20x40 | 7 | 6 Drainage, frequent 
! i | | | flooding. 
| 1 
160 Galt clay, 0 to 2 percent slopes-------- 48 55 } 100 95 25 I 4 Rare flooding. 
i i 
161 |Galt ciay, 2 to 5 percent slopes-------- 48 55 93; 100 | 25 | 4 None. 
| 
162 Galt-Urban land complex, 0 to 2 percent I 
slopes -- <10%* 6 
Galt part 48 535 100 95 Rare flooding. 
| Urban land part. [ | I 
| i 4 
163. tGonzaga-Franciscan complex, 30 to 50 [ | 
| percent slopes— | ! 16* 5 
| Gonzaga part- 24 [100 | 40 100 iNone. 
Franciscan part 59 |100 40 100 I None. 
| 
164 Gonzaga-Honker-Franciscan complex, t | 
30 to 50 percent slopes I | 13* $ 
Gonzaga part 24 1100 40 100 None. 
flonker part~~ 26 (100 40 100 None. 
Franciscan part 59 (100 | 40 100 None. 
| t | 
165 |Gonzaga~Honker~Franciscan complex, | I | 
| 50 to 75 percent slopes--~------~------ I | 7 | 6 | 
Gonzaga part- 24 [100 20 100 I [None. 
i Honker part-- -| 26 {100 | 20 | 100 jNone. 
| Franciscan part-- -| 59 |100°-| 20 100 | |None. 
| f | i 
166 Grangeville fine sandy loam, partially | i | 
drained, 0 to 2 percent slopes--------- 100 {100 100 | 80x95 | 76 2 Drainage, rare flooding. 
| : 
167 |Grangeville clay loam, partially { l 
drained, 0 ta 2 percent slopes---~----- {100 85 100 | 80x95 | 65 2 |Drainage, rare flooding. 
| | | 
168 Guard clay loam, 0 to 2 percent slepes | 70 8S 100 | 40x95 | 23 4 Drainage, rare flooding. 
| | 
169 |Guard clay loam, drained, 0 to 2 l I 
; percent slopes------------------~----9-- £70 85 100 | 80x95 | 45 3 |Drainage, rare flooding. 
| | | 
170 Hicksville loam, 0 to 2 percent slcpes, | \ | | 
occasionally fiooded---------------~---- | 80 |100 109 90x80 | 58 3 Drainage, occasional 
l | flooding. 
| | | 


See footnotes at end of table. 
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TABLE 9,-~STORIE INDEX RATING~-Continued 


Rating factors 
Map Map unit Index Grade Limitation 
symbol A Bj oc x in X factor 
| ° I i 1 i I 
171 Hicksville loam, bedrock substratum, 
2 to 5 percent slopes, occasionally I t t 
flooded 68 |100 | 93 60x80 | 30 | 4 |Drainage, occasional 
| ! { flooding. 
| | | | | 
172 {Hicksville gravelly loam, 0 to 2 percent ' 
| siopes, occasionally flooded-~-------~- 80 80 100 | 90x80 46 3 Drainage, occasional 
I flooding. 
| 1 
173 Hollenbeck silty clay, 6 to 2 percent | 
slopes-~-----~---+--+--------~---------- 36 65 100 95 22 4 Rare flooding. 
| | 
174 Hollenbeck clay, 1 to 3 percent slopes 80 55 95 | 80 { 33 4 Occasional flooding. 
| 
175 Honcut sandy loam, 0 to 2 percent slopes|100 95 {| 100 100 95 t 1 None. 
| f | i 
176 |Honker-Vallecitos-Gonzaga complex, [ | 
{| 30 to 50 percent slopes I ge | 6 
| Honker part--~---++--~--- 26 1100 40 100 None. 
| Vallecitos part-- 34 60 40 100 None 
Gonzaga part 24 [100 40 100 None 
| | 1 | 
177 |Honker-Vallecitos-Honker, eroded, i { 
complex, 30 to 50 percent slopes- I ge | 6 
| Honker part----~- 26 {100 40 100 None, 
Vallecitos part-- 34 60 40 109 I [None, 
{ Eroded Honker part-~ 30 70 40 80 Erosion. 
| { | | 
178 Honker-Vallecitos-Honker, eroded, I I | 
complex, 50 to 70 percent slopes- I | 4” 6 
Honker part-~--- 26 [100 20 100 | None. 
Vallecitos part 34 60 20 100 i None. 
Eroded Honker part 30 70 | 20 80 t | Erosion. 
| I 
179 Itano silty clay loam, partially 1 | 
{ drained, 0 to 2 percent slopes--------- 100 90 100 [| 60x80 43 I 3 Drainage, acidity. 
t | 
180 |Jacktone clay, 0 to 2 percent slopes----| 48 55 100 | 95 25 | 4 Rare flooding. 
1 
181 Jacktone-Urban land complex, 0 to 2 | fT 
percent slopes-~- i} <10** 6 
Jacktone part---: 48 55 100 95 Rare flooding. 
| Urban land part. | ! t | 
| ! 1 | 
182 Jahant loam, Q to 2 percent slopes-- ~| 40 {100 } 100 100 | 40 | 3 INone. 
| | 
183 Jahant loam, 2 to 8 percent slopes-~---- 27 [100 90 | 100 24 4 None. 
! | 
184 |Kaseberg loamy sand, 5 to 15 percent i 
| slopes--~---~------~~~--~~+-----~--~-~---- [ 25 go | 85 95 16 5 Fertility. 
145 Kaseberg fine sandy loam, 2 to 15 I | 
percent slopes--~--------~-~-------~~--- 265 (100 a5 100 21 4 None. 
186 {Kaseberg loam, 15 to 30 percent slopes | 25 {190 75 100 19 5 None. 
4 ! 
187 |Keyes-Bellota complex, 2 to 15 percent I 
slopes---+~+---+ 17* 5 
| Keyes part- 20 70 85 | 100 None. 
Bellota part-- 30 95 | a5 | 95 I Fertility. 


See footnotes at end of table. 
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Map Map unit Index Grade Limitation 
symbol [ A Bic x dn X factor 
- ~ I I 
188 Keyes-Redding complex, 2 toa 8 percent | 
| | 11* 5 
| Keyes part- 12 70 4 90 100 None. 
Redding part----------------------- 77 25 | 70 30 95 Fertility. 
| i 
189 Kingdon fine sandy loam, 0 to 2 percent | t 
§ Lope s——- enn n rrr ner nn 95 {100 100 | 100 95 1 None. 
| | 
190 ‘Kingile mock, partially drained, 0 to 2 [ | 
| percent slopes--~~--------~-+3-------7-- B5 [100 100 {50x95x95| 34 4 iDrainage, acidity. 
| i 
191 |Kingile-Ryde complex, partially drained, 1 | i 
OQ to 2 percent slopes | I 36* 4 
Kingile part-~- -{ 85 |100 100 [50x65x95 Drainage, acidity, 
| j | rare flooding. 
| Ryde part------- 77 enn nnn nnn nnn nnn 100 1100 100 |50x85x95 Drainage, acidity, 
| I rare flooding. 
192 Lithic Xerorthents-Toomes complex, | | 
2 to 15 percent slopes--- I 13* 5 
| Lithic Xerorthenls part- 10 60 { 85 95 | Fertility. 
| Toomes part-~-------- 3-2-2 n anna nnn n- 35 {100 | 85] 100 None. 
4 t 
193 jMadera sandy loam, 0 to 2 percent slopes| 30 { 95 | 100 95x90 24 4 [Fertility, microrelief 
| [ | (hummocks)} . 
| { | | 
194 |Madera loam, 2 to 5 percent slopes------{| 20 |100 93 100 19 5 None, 
| i} | 1 
195 |Madera-Alamo complex, leveled, 0 to 1 
| percent slopes ( 17* 5 
| Madera part- 20 | 95 100 95x95 Fertility, rare flooding. 
{ Alamo part-- 20 95 100 95x95 IFertility, rare flooding. 
| | | 
196 |Manteca fine sandy loam, 0 to 2 percent { 
| slopes---+------- os r nnn nnn nnn nnn 30 [100 100 100 30 4 None. 
| 
197 jMerritc silty clay loam, partially I 
| drained, 0 to 2 percent slopes----<---~- 100 { 90 | 100 80x90 68 2 Drainage, rare flooding. 
| t | | | 
198 |Merritt silty clay loam, partially i | | i 
drained, 0 to 2 percent slopes, 
| occasionally flooded-~---~----~--~----<--- 100 90 4 100 goxso | 58 3 Drainage, occasional 
l I flooding. 
t | | 
199 Montpellier sandy loam, 8 tc 15 percent | { 
s lopesw+ 37 oon nn Bo [| 90 B5 95 58 3 Fertility. 
| 1 
200  {Montpellier-Cometa complex, 5 to 8 | | 
| percent slopes--~- { 48% 3 
Montpeilier part— [ 80 | 80 | 90 95 Fertility. 
Cometa parb------+7c errs rnc e ren | 48 95 90 95 Fertility. 
1 | 
201 Nord loam, 0 to 2 percent slopes~- 100 1100 { 100 100 { 100 1 None, 
| 
202 |Pardee gravelly loam, 0 to 3 percent I 
{ slopes-------~-------- 9-8 nnn nnn nnn 34 | 70 95 95 21 4 Fertility. 
ft 
203 Pardee cobbly loam, 3 ta 15 percent | 
slopes-------~-~----- nner 34 60 85 95 16 5 Fertility. 
| 
204 |Peltier mucky clay loam, partially I 
| drained, 0 to 2 percent slopes~----~--~ go | 90 100 50x95 34 4 (Drainage, rare flooding. 
| ( | 


See footnotes at end of table. 
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Map Map unit | | Index | Grade Limitation 
symbol | Al Bioc x I in & factor 
: : i I i I 
205 {Peltier mucky clay loam, organic i 
{ substratum, partially drained, 0 to 2 
| percent slopes-- 95 30 | 100 50x95 41 3 Drainage, rare flooding. 
| | 1 
206 |Pertz sandy loam, 2 to 15 percent slopes| 35 | 95 85 {95 27 4 Fertility. 
| i 
207 |Pentz sandy loam, 15 to 50 percent t i 
| slopes 35 95 | 75 95 24 4 Fertility. 
| if | 
208 iPencz coobly sandy loam, f | | 
i slopes 33 60 90 | 95 17 5 Fertility. 
| | | | | 
209 |Pentz-Bellota complex, 2 to 15 percent i 
slopes-— --1 I 27* 4 
Pentz part -| 35 [100 85 100 None, 
{ Bellota parc- 24 (100 | 90 100 | 22 INone, 
| ! | | 
210 Pentz-Redding complex, 2 to 15 percent I I 
| slopes-------~------- | l | 16* 3 
Pentz part--- 60 | 85 95 Fertility. 
| Redding part- i 60 85 | 95 Fertility. 
: [ 1 | 
211 iPescadero clay loam, partially drained, t | 
| Q@ to 2 percent slopes 40 | 858 190 150x%60x75 10 5 Drainage, saline~sodic, 
I { rare flooding. 
I 
212 Peters clay, 2 to 8 percent slopes------ a5 55 90 100 17 5 None, 
! t i} 1 
213 Piper sandy loam, partially drained, i I | | 
! © to 2 percent slopes~----~------~+----- 90 | 95 } 106 |50x95x95 38 4 Drainage, rare flooding, 
{ | | fertility. 
| | j | | 
214 |Pits, gravel----------~-------~---.----- iene Reetetl Milatated woe ie) 6 --- 
H | 
215 [Pleito clay loam, 2 to 8 percent slopes 80 EE 90 100 ] 61 2 None, 
| | 
216 Ramoth sandy loam, S to 8 percent slopes| 90 95 90 95 | 73 2 Fertility. 
| t 
217 |Ramoth sandy loam, 8 to 15 percent t | 
| slopes 1 90 1 95 | 85 | 95 69 2 Fertility. 
t I 
218 Ramoth sandy loam, 15 to 30 percent 
slopes-~ 90 95 15 | 95 | 61 2 Fertility. 
| 1 | 
2193 Redding loam, C to 3 percent slopes-----{ 33 [100 1 95 | 95 30 4 [Fertility. 
220 Redding gravelly loam, 2 to 8 percent 
slopes { 23 70 95 95 } 15 5 Fertility. 
| | 
221 |Redding gravelly loam, 8 to 30 percent i I 
» slopes---+~----~~+---~------~----~----- 23 { 70 80 95 12 5 (Fertility. 
I 
222 {Reiff fine sandy loam, 0 to 2 percent [ I I 
1 slopes, occasionally flooded-----------~ 95 [100 100 80 16 2 Occasional flooding. 
i ! ! 
223 [Reiff loam, 0 to 2 percent slopes------- 95 [100 100 95 90 1 Rare flooding. 
| ( i 
224 |Rindge mucky silt loam, partially i 
| drainea, 0 to 2 percent slopes, t 
| overwashed-----~-----------------.---_- [100 |100 100 | 50x95 47 3 Drainage, rare flooding. 
i | 
225 |Rindge muck, partially drained, 0 to 2 | 
| percent slopes--- 100 100 | 50x95 47 3 Drainage, rare flooding. 
| { | i} 


See [ootnctes at end of table. 
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Rating factors 


| 
Map Map unit | 
symbol | | 
oo 
226 Rioblance clay loam, drained, 0 to 2 | 
| percent slopes- -~| 45 
| | 
227 > |Rioblancho-Urban land complex, drained, | 
0 to 2 percent slopes- --| 
Rioblancho part -| 45 
Urban land part. I 
i 
228 Rocklin sandy loam, 2 to 5 percent | 
| slopes-------------------- 77-7 n Hn -- | 34 
| 
229 Rocklin fine sandy loam, 0 to 2 percent | 
S$ lopes——---- ene nme nner rrr nnn 1 34 
| 
230 |Ryde clay loam, partially drained, 
| 0 to 2 percent silopes~----------------- 100 
231 |Ryde silty clay loam, organic 
| substratum, partially drained, 0 to 2 | 
percent slopes----~~--~--~-- nae nee en 100 
{ if 
232 |Ryde clay loam, sandy substratum, 
| partially drained, 0 to 2 percent [ 
| slopes---------------------- 50-2 ------- 30 
| if 
233 |Ryde-Peltier complex, partially drained, | 
| Q to 2 percent slopes- 
Ryde part 100 
Pedtier part-------------------------- 80 
| 
234 Sailboat silt loam, drained, 0 ta 2 
percent slopes--+---------------------- 100 
235 Sailboat silt loam, drained, 0 to 2 
percent slopes, occasionally flooded---|100 
| 
236 [San Joaguin sandy loam, 0 to 2 percent 
{| slopesw-r-rn ree ee one enna 25 
1 
237 San Joaquin sandy loam, 2 to 5 percent | 
glopes~-— 18 
| 
238 |San Joaquin loam, 0 to 2 percent slopes 25 
239 |San Joaquin loam, 2 to 8 percent slopes, 
eroded ---------------- 5-7-3 7-7-7 --- n= 25 
i 
240 |San Joaquin loam, thick surface, 0 to 2 
| percent slopes-~ 32 
| f 
241 San Joaquin complex, 0 to 1 percent i 
San Joaquin loam part- 25 
| San Joaquin loam, thick surface, part | 32 
242 San Joaquin-Urban land complex, 0 to 2 
i percent slopes- - 
San Joaquin part~ 25 
Urban land part. 
| H 
243 Scribner clay loam, partially drained, I 


0 Lo 2 percent slopes-- 


See footnotes at end of table. 


\ Index Grade Limitation 
| B Cc x i | in X factor 
TO] | | 
1 t | 
a) 100 | 85x95 | 31 4 Drainage, rare flooding. 
' | 
| 1 
Il <10** 6 I 
| 85 100 85x95 Drainage, rare flooding. 
| } 
95 93 95 29 4 Fertility. 
| 
100 | 100 95 32 4 IPertility. 
{ 
| 
85 100 50x95 40 I 3 Drainage, rare flooding. 
| | 
| | 
| 1 | 
{ 90 100 50x95 | 43 3 [Drainage, rare flooding. 
1 i} 
{ | 
i t | | 
85 ; 100 50x95 | 36 I 4 Drainage, rare flacding. 
| 1 | t 
| 1 | t | 
| 3a* 4 
| 85 | 100 | 50x95 | | Drainage, rare flooding. 
90 100 | 50x95) } ! Drainage, rare floading. 
' t 4 i} 
| H J 
[100 100 95 95 1 Rare flooding. 
J 
100 100 80 BO 1 Occasianal flooding. 
| 
95 100 95 23 4 {Fertility. 
| | | 
| 
{95 93 95 15 5 Pertility. 
100 100 90 | 22 4 Microrelief (hummocks) . 
| 1 
| | i 
100 90 30 20 4 \Erosion, 
| 
i | 
100 | 100 | 100 32 i 4 None. 
| | | ' | 
] | t 
J { 28% 4 
{100 100 100 None. 
100 100 100 None. 
| | 
! | 
i <10** | 6 
100 | 100 100 { None. 
\ 1 
| ( | 
85 | 100 50x95 40 3 Drainage, rare flooding. 
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symbol | A Bic t x ] in X factor 
| t | 
244 Scribner clay loam, sandy substratum, 
Partially drained, 0 to 2 percent 
slopes~----=+~-------~---~-----~------~--- 90 85 100 50x95 36 4 Drainage, rare flooding, 
| | 
245 |Scribner-Urban land complex, partially 
| drained, 0 to 2 percent slopes--------~ | <10** 6 
Scribner part- 100 85 100 50x95 Drainage, rare flooding. 
Urban land part. 
| 
246 |Shima mock, partially drained, 0 to 2 ] 
percent slopes---------~----------~---- | 80 1100 | 100 (50x90x95 34 4 Drainage, acidity, 
rare flooding. 
| j | 
247 Shinkee muck, partially drained, 0 to 2 j 
percent slopes--------~--+--.~-+--------- 100 |100 100 |50x90x95 43 I 3 Drainage, acidity, 
| rare flooding. 
1 | 
248 [Stockton fine sandy loam, 0 to 2 percent | 
t slopes, overwashed--~------~-~---~----~ 55 1100 100 | 95 52 3 Rare flooding. 
249 |Stockton silty clay loam, 0 to 2 percent 
slopes, overwashed------+----~----~----.+~ 42 90 | 100 95 36 4 Rare flooding. 
i 
250 |Stockton clay, 0 to 2 percent slopes----| 38 | 55 } 100 | 95 1 20 | 4 Rare flooding. 
‘ | 
251 |Stockton-Urban land complex, 0 to 2 I t 
| percent slopes- I ! <10%~ 6 
Stockton part- | 38 55 100 | 95 Rare flooding. 
Urban land part. I 
| 
252 Stomar clay loam, 0 to 2 percent slopes 80 as 100 100 68 2 [None. 
| | 
253° !Stomar clay loam, wet, 0 to 2 percent i 
3 lopes---~+~-~=~-------~~--~----------- 80 65 100 90 61 2 Drainage. 
| | 
254 Timor loamy sand, 0 to 2 percent slopes 60 80 | 100 95x95 43 3 Fertility, rare flooding. 
| | 
255 Tinnin loamy coarse sand, 0 to 2 percent | | t | 
s lopes—---~--~+---~-------~--~+~---------- 85 15 100 90 57 a Fertility. 
! | 
256 |Tokay fine sandy loam, 0 to 2 percent t 
slopes—~--~-------------~-~-~----~+--.2- 100 |100 100 95 | 95 1 Fertility. 
| | | | 
257 |Tokay-Urban land complex, 0 to 2 percent 
{ slopes I <10%** 6 
[| Tokay 100 | 100 95 Fertility. 
Urban land part. 
| i t 
258 Trahern clay loam, partially drained, | I 
| 0 to 2 percent slopes--~---~-~+-----~--- 22 | 90 | 100 |60x80x95| 9 i 6 Saline-sodic, drainage, 
rare flooding. 
| | 
259 Tujunga loamy sand, 0 to 2 percent 
slopes~-~------~~----------~.-------_.- a5 80 100 95 65 2 Fertility. 
| 
260 Urban land--~ --- --- --- 0 6 wee 
! | 
261 Valdez silt loam, organic substratum, [ 
partially drained, 0 to 2 percent 1 1 
slopes-~~---~-------~-----~--~~-~ 22 --- 100 {100 100 50x95 47 3 IDrainage, rare flooding. 
! 


See footnotes at end of table. 
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Map Map unit I | | Index Grade Limitation 
symbol | Al Bl ¢ x I in X factor 
| 7 : ~~ T I I 
262 \Vaquero-Carbona complex, B to 30 percent/ I 
slopes \ \ 1 27 4 
Vaquero part— 48 55 80 80 Subsurface saline-sodic. 
{| Carbona part 85 60 80 100 41 None. 
\ 
263 |Venice mucky silt loam, partially if i { 
| drained, 0 to 2 percent slopes | ! 
| overwasned 100 100 50x95 | 47 3 Drainage, rare flooding. 
! | 1 
264 Venice muck, part 
| percent slopes- 100 | 100 |50x90x95 43 3 Drainage, acidity, 
I I rare flooding. 
| { 
265 iVeritas sandy loam, partially drained | i t 
| OQ to 2 percent slopes 48 | 95 100 {80x95x95) 33 4 Drainage, fertility, 
rare flooding. 
| 1 
266 Veritas fine sandy loam, 0 to 2 percent | I ! 
| slopes----------- orn errr nnn 60 |100 100 95 57 3 Rare flooding. 
| | 
267 jVeritas silty clay loam, 0 to 2 percent | . 
slopes, overwashed------<7-- ner rr co on n , 60 90 100 95 } 43 3 Rare flooding. 
| i 
268 Vernalis clay loam, 0 to 2 percent I 
| slopes-------- on nn nnn nn nnn nen [100 4 85 | 100 | 100 as 1 None. 
| 
269 Vernalis clay loam, wet, 0 to 2 percent 
~{100 {| 85 100 90 76 2 Drainage. 
4 | | 
270 |Vignole silt loam, 0 to 2 percent slopes! 38 |100 100 | 95 36 4 Rare flooding. 
| | | 
271 {Vignolo silty clay loam, 0 to 2 percent 
s lope s—s 0 - on nner ncn 35 90 100 95 30 4 Rare flooding. 
| 
272 Vina fine sandy ioam, 0 to 2 percent 
| slope s---- rn attr rrr rrr ere 100 {100 | 100 95 95 1 Rare flooding. 
I ft | \ | 
273 |Webile muck, partially drained, 0 to 2 I \ 1 
percent slopes---------3- 7 r nnn nr | 85 [100 100 |50x90x95 36 4 Drainage, acidity, 
I ( | rare flooding. 
274 Willows clay, partially drained, 0 to 2 | l 
percent slopes----7-------- anor rons BO | 55 100 (80x80x95 27 4 Drainage, saline-sadic, 
| [ rare flooding, 
| I i | 
275 |Wisflat-Arburua-San Timoteo complex | { 
30 to 50 percent slopes- t 16* 5 
Wisflat part- 25} 95 40 95 Fertility. 
Arburua part— { $0 85 40 100 None. 
| San Timoteo part---- 70 95 {; 40 95 Fertility. 
! \ | 
276 |Wisflat-Arburua-San Timoteo complex, | | iT 
50 to 75 percent slopes-~--~--------<977 l { B* 6 
Wisflat part--- 25 95 20 95 Fertility. 
| Arburua part--- | $0 85 20 100 None. 
San Timoteo part—- 7O } 95 20 95 Fertility. 
| | 
277 Xerofluvents, 0 to 2 percent slopes, 
\ frequently floaded----------W-27r7o een 85 } 60 | 100 | 40x95 19 5 Frequent flooding, 
| i fertility. 
1 


See footnotes at end of table. 
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| 
Map I Map unit | t | | Index Grade Limitation 
symbol | A B c x in X factor 
| | | 
278 |Xerofluvents-Xerorthents complex, ! | 
| 1 to 8 percent slopes, occasionally | 
| flooded----------------~-~----------~--- 23* 4 
| Xerofluvents part~~--~--------~---+---- 85 | 65 90 |80x70x95 Occasional flooding, 
| t I | microrelief (channels), 
l | fertility. 
Xerorthents part--+------~~----+------ 80 $0 90 |B8Ox70x95 Occasional flooding, 
microrelief (channels), 
l I I fertility. 


279 |Yellowlark gravelly loam, 0 to 2 percent} | 
slopes—-------+----~---------------+--~- 50 80 100 95x90 34 4 Fertility, microrelief 
| | | {hummocks). 

' | 
280 Yellowlark gravelly loam, 2 to 5 percent 


| slopes 50 g0 | 93 95x90 | 32 | 4 Fertility, microrelief 
| t | i {hummocks) . 
i 
281 |Zacharias clay loam, 0 to 2 percent { 
slopes-- 95 [| 85 100 100 81 1 None. 
| | I i 
282 |Zacharias gravelly clay loam, 0 to 2 
| percent slopes- 95 7O | 100 100 | 66 { 2 None. 
| | 
283 Zacharias gravelly clay loam, 2 to B { | 
percent slopes 95 70 1 90 100 60 2 None, 


* Index value is a weighted average of the component part ratings. 
** Rated "non-agricultural" because of urban land use. 
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TABLE 10.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


(Only the soils that support rangeland vegetation suitable for grazing are listed) 


Total production 
Soil name and Range site | Characteristic vegetation Compo- 
map symbol Kind of year Dry sition 
weight 
Lb/acre Pct 
! 
103*, 
Alo-~ |Clayey (15e)---------#-------- [Pavorable 3,800 |Wild oat---- 40 
| Normal 3,000 |Soft chess- 15 
[Unfavorable 1,500 |Burclover-- 5 
5 
5 
5 
ss) 
|Red brome-- 5 
] 
Vaquero----------- Clayey (18e)-----~------------ Favorable 3,500 |Wild oat--~- 35 
l Normal 2,800 |Soft chess- 15 
1 Unfavorable 1,500 |Pilaree 10 
| | Poxtail fescue- 10 
Red brome 5 
Burclover 5 
| Clover--- 5 
| 
105 
Amador-----~-~---- |IShallow Loamy (18e) --------~--- [Favorable 3,000 |Soft chess-~ 40 
Normal 1,800 |Ripgut brome 15 
| Unfavorable 700 |Foxtail fescue- 10 
Filaree-- = 5 
i ) Wild oat- 5 
Lithic 
Merorthents. 
| | 
113---------------- Loamy (l7e) -----------------<- Pavorable | 3,000 25 
Calla Normal 2,500 |Red brome 15 
Unfavorable 1,200 jWild oat 10 
[ Pilaree- 10 
|Poxtail fescue- -| 10 
t Clover--- - S 
Burclover- 5 
Ripgut brome-- 5 
| t 
114*, 115*: | 
Calla------------- {Loamy (17@) ----------2-277----- Favorable 3,000 25 
| Normal 2,500 |Red brome 15 
Unfavorable 1,200 |Wild oat--- lo 
| 10 
Poxtail fescue~ 10 
(Clover 5 
| Burclover---- 5 
Ripgut brome- 5 
( | 
Carbona-----~--=<- Clayey (lle) ------------------ Favorable 3,500 |Soft chess -| 25 
i Normal | 2,800 |Filaree-- -{ 15 
| Unfavorable 1,200 |Wild oat-- -{ 10 
Ripgut brome -| 10 
[Red brome- -| 10 
Clover~--- - 5 
| Foxtail fescue~ S 
| |Burclover 5 
| 


See Footnote at end of table. 
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TAB. 10.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
| Total production 
Soil name and | Range site Characteristic vegetation Compo- 
map symbol | Kind of year Dry sition 
| weight | 
| ” “ Lb/acre Pet 
| 
116* | 
Callaw-+7--+----~+- |ILoamy (17?e) ------+-+~~-~------- Favorable 3,000 |Soft chess-- 25 
| Normal ] 2,500 |Red brome 15 
| Unfavorable 1,200 |Wild oat 10 
{ | |Filaree-- 10 
I ! | Foxtail fescue- 10 
| j Clover. 5 
| Burclover---- 5 
Ripgut brome- 5 
| | J | 
Loamy (17e) -------+-------2+-- Favorable 3,500 |Soft chess- 30 
Normal 2,800 |Red brome-- 10 
Unfavorable 1,200 {Wild oat- 10 
]Filaree-- 10 
{Foxtail fescue- 10 
! I jRipgut brome-- 5 
t | [Clover § 
| 
[Favorable 3,000 20 
Normal | 2,000 10 
Unfavorable 1,200 10 
| 190 
Wild oat-- 10 
Burclover~ 5 
Clover---- 5 
| 
123----------«--~--- Clayey (1?e) ----~-------------- Favorable 3,500 |Soft chess- 
Carbona | Normal 2,800 
| Unfavorable | 1,200 
| | 
i | 
i 1 
| | IFoxtail fescue- 5 
| Burclover-----~-«----~--~----- 5 
1244, 125%; | 
Carbona: ~{Clayey (l7?e)-- {Favorable 3,500 |Soft chess- 25 
[Normal | 2,800 15 
Unfavorable 1,200 10 
Ripgut brome 10 
Red brome--- 10 
| 5 
§ 
| Burclover-- 5 
! 
Orognen----------- Loamy {(1?e) ---------+----++--- Favorable 2,800 |Soft chess—--~----+------------ 25 
I Normal 2,400 |Pilaree- 15 
Unfavorable 1,000 |Wild oat 10 
Ripgut brome 10 
3 [Red brome- 10 
Clover---- 5 
if Foxtail fescue- 5 
I Burclover 5 
[ | 


See footnote at end of table. 
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TABLE 10.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued 


Total production 
Soil name and Range site Characteristic vegetation Compo- 
map symbol Kind of year | Dry sition 
Iweight 
i Lb/acre Pet 
| 
126%: 
Carbonar~t-77r-eer Clayey (17e) --+--+------------ [Favorable 3,500 |Soft chess-- 25 
[Normal 2,800 jFilaree--- -| 15 
[Unfavorable 1,200 |Wild oat-- 10 
I Ripgut brome 10 
| | Red brome~ 10 
Clover---==- = 5 
| Foxtail fescue ~ 5 
Burclover 5: 
| 
Carbona, bedrock | 
subst ratum---~--~- Clayey (17e) ----<--8---------- Favorable 3,500 |Soft chess- 25 
| |Normal 2,800 |Filaree--- 15 
| Unfavorable 1,200 }Wild oat-- 10 
I I Ripgut brome 10 
| Red brome- -| 10 
Clover--~= = 5 
| Foxtail fescue - 5 
|Burclover $ 
134-- Loamy Terrace (17e)-~ Favorable 3,000 }Soft chess-- -| 25 
Cometa Normal 2,500 |Ripgut brome----++-+«9 ~| 15 
Unfavorable 1,200 |Wild oat---- -| 10 
Foxtail fescue- 10 
| 10 
| 5 
5 
t 5 
1354: r 
Corning-- |Gravelly Loamy Claypan (17e} Favorable 2,400 |Soft chess~ Sotatetatel -| 25 
Normal 1,800 |Wild oat--- ~|{ 10 
| Unfavorable 1,000 |Ripgut brome -{| 10 
| Foxtail fescue ~| 10 
| Filaree----- ~| 10 
| | Mouse barley - 5 
| Red brome--- 5 
| | Clover---- 5 
| Burclover- S 
| 5 
| 
Redding----------- IGravelly Loamy Claypan (1l7e} |Favorable 2,400 |Soft chess~~ 25 
I Normal 1,800 |Ripgut brome: 15 
I |Unfavorable 1,000 10 
t 10 
10 
| 5 
| Red brome- 5 
| Clover---- - 5 
| Annual lupine- - 5 
136*: I 
Corning---------~-~ Gravelly Loamy Claypan (17e} Favorable 2,200 25 
Normal 1,600 10 
| Unfavorable 1,000 10 
10 
10 
Mouse barley 5 
Red brome--- 5 
| Clover--- 5 
t Burclover $ 
| Annual lupine-- 5 


See Footnote at end of table. 
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TABLE 10.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


i Total production 
Soil name and Range site Characteristic vegetation Compo- 
map symbol Kind of year Dry sition 
I weight 
Lb/acre Pet 
136*: | { 
Redding----------- |Gravelly Loamy Claypan (17e) Favorable 2,200 |Soft chess----- 25 
| Normal 1,600 |Ripgut brome- 15 
Unfavorable 1,000 |Wild oat-+--- 10 
Foxtail fescue 10 
| |Filaree- 10 
| Mouse barley~ 5 
Red brome---- 5 
| Annual lupine- 5 
Clover 5 
| 
137 ---n-- nnn eee |Very Gravelly Loamy (17e)----- Favorable 1,200 [Soft chess~~-------~~~------~~ 30 
Cortina Normal J 800 |Foxtail fescue~ 15 
| Unfavorable 500 |Wild oat----+-~+ 5 
Redstem filaree 5 
| Burclover 5 
{ Mediterranean barley- 5 
i 1 Broadleaf filaree- 5 
| ! Red brome----~---------+------ 5 
163%: 
Gonzaga------~-+-- Blue Oak/Annual Grass/Loamy Favorable 2,800 |Soft chess-- 25 
(15e). Normal 1,800 |Ripgut brome---~ 15 
Unfavorable 1,000 10 
5 
California buckeye 5 
Digger pine---~ 5 
Pine bluegrass- 5 
Minerslettuce--~--+- 5 
Blue wildrye = 5 
Franciscan-~------ Blue Oak/Annual Grass/Loamy Favorable 2,800 |Soft chess---- 30 
(lS5e). [Normal 1,900 |Ripgut brome- 15 
Unfavorable 1,000 |Minerslettuce- 10 
| Sanicle- 5 
Blue oak 5 
Digger pine | 5 
| California buckeye i) 
I Pine bluegrass~ i} 
' | Blue wildrye--~ 5 
| 
164%: | | I 
Gonzaga----~------ Blue Oak/Annual Grass/Loamy Favorable 3,000 |Soft chess- 25 
(ise). Normal 2,000 (Wild oat-~- 20 
Unfavorable 1,000 |Ripgut brome---- 10 
Foxtail fescue 10 
5 
California buckeye--- 5 
California sagebrush 3 
Goldenbush- [ 3 
Filaree------~----96e-~~-----~ 5 


See footnote at end of table. 
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TABLE 10,--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


I I Total production 
Soil name and Range site | Characteristic vegetation Compo- 
map symbol Kind of year Dry sition 
weight 
Lb/acre | Pet 
164* I 1 
Honker--~---~----~- Clayey (15e) -----enernn nen -H- Favorable 4,000 |Wild oat-- 40 
( [Normal | 3,200 |Soft chess 20 
| [Unfavorable 1,500 |Filaree-- 10 
| | Red brome~~ 5 
Foxtail fescue 5 
| Burclover 5 
i 
Franciscan----~--- {Blue Oak/Annual Grass/Loamy Favorable 3,000 |Soft chess-- 20 
(15e). [Normal | 2,000 {Wild oat---- 15 
| Unfavorable | 1,000 |Ripgut brome-~ 10 
| Foxtail fescue 10 
| Blue oak------ 5 
I [California sagebrush-- 5 
|1Goldenbush-- 15 
{Filaree 1 5 
165*: 
Gonzaga----------- Blue Oak/Annual Grass/Loamy |[Pavorable 3,000 |Soft chess-- 25 
(lde). Normal 2,000 |Wild oat---- 20 
Unfavorable 1,000 |Ripgut brome- 10 
Foxtail fescue 10 
Blue oak---~-- 5 
California buckeye-~ 5 
California sagebrush 5 
Goldenbush- 5 
Filaree---- $ 
t 
Honker------------ IClayey (15e@) errce-nnn nnn n eee Favorable 4,000 40 
Normal 3,200 20 
Unfavorable 1,500 10 
| Red brome-- 5 
i Foxtail fescue a) 
| [Burclover 5 
i 
Pranciscan-------- IBlue Oak/Annual Grass/Loamy Favorable | 3,000 |Soft chess- 20 
(15e). Normal 2,000 |Wild oat--- 15 
| Unfavorable 1,000 |Ripgut brome-- 10 
Foxtail fescue 10 
I Blue oak: 5 
California sagebrush- 3 
|Goldenbush- 5 
[ { Filaree---- bo) 
i 
LiOtSaeSeaceaea= ss Loamy Stream Terrace (l7e)--~--[Favorable 4,500 |Soft chess- 25 
Hicksville Normal 3,200 |Wild oat-- 10 
[Unfavorable 1,500 |Ripgut brome- 10 
| Foxtail fescue 5 
| |Mouse barley- 5 
{ Needlegrass 5 
| Filaree---- 5 
t 
Iv Lessa s SSSeesSss7 Loamy Stream Terrace (]7e)~-~---{Favorable 4,500 |Soft chess-------------------- 25 
Hicksville Normal 3,200 {Wild oat--- 10 
[Unfavorable 1,900 |Ripgut brome- 10 
| IFoxtail fescue- 5 
| t Mouse barley-- 5 
i Needlegrass 5 
| 5 
| i 


See footnote at end of table. 
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TABLE 10.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


j Total production 
Soil name and | Range site | ] Characteristic vegetation Compo- 
map symbol | ij IKind of year Dry sition 
| lweight 
| |Lb/acre { Pet 
| 
1L?2-~-----3-------- |Loamy Stream Terrace (17e)~---|Favorable 4,500 |Soft chess-~ 25 
Hicksville | Normal ] 3,200 |Wild oat--- -{ 10 
1 Unfavorable | 1,500 |Ripgut brome- -| 10 
| | 1 Foxtail fescue- - 5 
t Mouse barley- = 5 
| Needlegrass-~ 5 
| Filaree-----n enn nnn renee nnn - 5 
| 
176* 
Honker----+-78----- Clayey (1Se)-- Favorable 4,000 |Wild oat---- 40 
Normal 3,200 |Soft chess- 20 
Unfavorable 1,500 {Filaree 10 
}Red brome 5 
| | iFoxtail fescue- 5 
|Burclover 5 
| | 
Vallecitos- --{Loamy (15e) ~---+-------------~- [Favorable 2,500 |Wild oat---~ 30 
[Normal 2,000 |Soft chess- 20 
Unfavorable | 1,200 |Filaree 10 
Ripgut brome+-- 5 
Red brome-~ 5 
Burclover-~ co] 
Needlegrass 5 
Blue oak---~-- ecehatabed 5 
Gonzaga----------- Blue Oak/Annual Grass/Loamy Favorable 3,000 
(15e). Normal 2,000 
Unfavorable 1,000 
177*, 178%: 
Honkerrr--------- Clayey (15e) ---ne-+-- ner ene ee Favorable 4,000 40 
Normal 3,200 20 
| {Unfavorable 1,500 10 
Red brome 5 
I |Foxtail fescue-- 5 
Bure lover--------3--n ene e nnn 5 
| | 
Vallecitos~------- Loamy (15e) ------+------------+ Favorable } 2,500 |Wild oat--------------+-----+~ 30 
| Normal 2,000 |Soft chess- 20 
| Unfavorable 1,200 |Filaree---- -{ 10 
Ripgut brome bs 5 
| Red brome 2 5 
| Burclover = 5 
Needlegrass - 5 
| Blue oak--- = 5 
Honker, eroded----|California Sagebrush/Annual Favorable 2,200 |Soft chess-- 20 
Grass/Clayey (15e). Normal 1,500 |Red brome--~ 20 
Unfavorable 1,000 |Foxtail fescue 45 
California sagebrush- 15 
{Wild oat 5 
if 5 
5 
1 5 
5 
| 


See footnate at end of table. 
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TABLE 10,--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


I Total production 
Soii name and Range site Characteristic vegetation Compo- 
map symbol [Kind of year | Dry sition 
| weight 
i Lb/acre Pet 
| 
182, 183--------<-- Loamy Claypan (17e)=---<---~--- Favorable 2,400 |Soft chess— | 25 
Jahant l Normal [| 1,800 |Wild oat- {15 
[Unfavorable 1,000 |FPilaree--- 10 
t Ripgut brome- 10 
| Foxtail fescue 5 
| |Burclover- 5 
| {Clover---~ 1 5 
Mouse barley-- 15 
) 
Shallow Sandy (17e) ----------- Favorable 2,000 |Soft chess 25 
Kaseberg | Normal } 1,500 |Foxtail fescue 15 
Unfavorable g00 |Filaree--- | 15 
{Wild oat-- 15 
[ I Ripgut brome- | 5 
[ Mouse barley- 5 
| Ss] 
| 
185, 186-------~--- |Shallow Loamy (17e)~--------7-7- {Favorable { 3,200 25 
Kaseberg [Normal | 2,000 10 
Unfavorable 1,000 10 
Foxtail fescue- 10 
| Mouse barley 10 
! Filaree--- 10 
| Red brome- 5 
| [Clover--- 5 
: | 
187%: | 
Keyes----- 7777-7 Shallow Loamy (18¢)----------- Favorable 3,400 |Soft chess---------eer97----=~ 35 
| [Normal 1 2,000 |Wild oat- -| 20 
| {Unfavorable 1,000 |Filaree-- -| 10 
i | Foxtail fescue- -[ 10 
| I | [Mouse barley--- 5 
t l Annual ryegrass- 5 
Bellota----------~- (Loamy (18) -----------ne roe Favorable 3,500 |!Soft chess-~- -{ 30 
[Normal 2,500 |Filaree--~- =| 15 
|Unfavorable | 1,000 |Mouse barley- -| 10 
Annual ryegrass- -{ 10 
I [Foxtail fescue-- 5 
| 
188* | | 
Keyes-~---------0- {Shallow Loamy (18e)----------~ Favorable 1 3,400 35 
| {Normal 2,000 | 20 
i Unfavorable | 1,000 10 
| Foxtail fescue- -| 10 
|Mouse barley--- -l 5 
t | {Annual ryegrass~-- 5 
| ! 
Redding-~----7----~- Gravelly Loamy (l7?e)---------- |Pavorable 2,500 |Soft chess--- 25 
Normal } 2,000 |Ripgut brome- 15 
Unfavorable 1,000 10 
if | 10 
| 10 
Mouse barley-- 15 
l Red brome- 5 
i} Claver---- 1 5 
| Annual lupine------ 5 
| 
192%: | 
Lithic | 1 
Xerorthents. i 
| 


See footnote at end of table. 
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TABLE 10.~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Cont inued 


Total production 
Soil name and ! Range site Characteristic vegetation Compo- 
map symbol | Kind of year | Dry sition 
weight 
7 Lb/acre | Pet 
| 
192*: | | 
Toomes-~---~----~-~ {Shallow Loamy (18e)----------~- Pavorable 2,000 |Soft chess- 20 
| Normal | 1,500 |Filaree--- --| 20 
I [Unfavorable 800 |Ripgut brome- 15 
I fWild oat---- -! 10 
| I Mouse barley- 10 
! | i 
193, 194-~--------- |Loamy Claypan (17e)----------- Favorable 3,400 |Soft chess 35 
Madera Normal 2,200 |Filaree--- -| 15 
Unfavorable | 1,000 |Foxtail fescue -| 15 
t jAnnual ryegrass-— 10 
| Ripgut brome~ 4 
| Wild oat 5 
| | 
199--------~~--.--- Loamy Terrace (17e)----------- |Favorable | 25 
Montpellier Normal 15 
| {Unfavorable 10 
10 
10 
i Mouse barley~ Po5 
Clover--- 5 
i Burclover---~-~~--------~---~~ 3 
| 
200*: t i 
Mont pellier------- |Loamy Terrace (17e)----------- Favorable | 3,000 [Soft chess--- 25 
[Normal 2,500 {Ripgut brome 15 
| |Unfavorable 1,200 |Wild oat---- 10 
Pilaree~---~- 10 
Foxtail fescue- 10 
I Mouse barley- 5 
Clover--~- 5 
| | Burclover 5 
' 
Comet a-----~+------ |Loamy Terrace (l7e)~+--~------- IFavorable 3,000 |Soft chess-- 25 
i Normal 2,500 |Ripgut brome 15 
| [Unfavorable 1,200 |Wild oat---- 10 
Hf | fFoxtail fescue~ 10 
| Filaree- 10 
t f Mouse barley 5 
IClover-~--~-~ 5 
i Burclover 5 
| | 
202, 203----~------- [Gravelly Loamy (17e)------~--- {Favorable { 3,000 jsoft chess-- 35 
Pardee [Normal 2,000 |Wild oat--- 15 
i Unfavorable 1,000 |Ripgut brome~ 10 
Filaree-~--~--~- 10 
Foxtail fescue 10 
i Mouse barley- 5 
| Smooth catsear: § 
5 
| 
206, 207-----~--~-- iShallow Loamy (18) -- Favorable 3,500 40 
Pentz | Normal 2,200 |Ripgut brome- 10 
Unfavorable | 1,000 |Wild oat-- 5 
| Red brome- - 5 
| Pilaree 5 
[ Burclover- 5 
Mouse barley~ - 3 
| Foxtail fescue-~-~ 5 
I ! 


See footnote at end of table. 
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TABLE 10.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Cont inued 


{ Total production | 
Soil name and | Range site Characteristic vegetation Compo- 
map symbol | [Kind of year Dry | sition 
| weight 
| Lb/acre Pet 
| | | j 
-{[Shallow Loamy (18e)- |Favorable 3,000 |Soft chess 25 
t Normal 2,000 |Wild oat-- 10 
i Unfavorable 1,000 10 
1 1 Burclover-- 10 
| t | |IRipgut brome 5 
| Red brome--- 5 
| Foxtail fescue a) 
| Clover-~ 5 
Mouse barley 5 
| 
209* 
Pent2------------- Shallow Loamy (18e)----+-<---- |Favorable 3,500 
[Normal 1 2,200 
Unfavorable 1,000 
| 5 
| 5 
Burclover-- 5 
| Mouse barley-~-~ 5 
| ( Poxtail fescue- S 
Bel lota----------- Loamy (]8@) --------------ee ere Favorable 3,500 |Soft chess-~ -| 30 
Normal 2,500 |Pilaree---- 15 
Unfavorable 1,900 |Mouse barley 10 
Annual ryegrass 10 
5 
210"; 
Pent peers ennwn enn Shallow Loamy (18e@) ----7-~---- Favorable 3,000 25 
Normal 2,000 10 
Unfavorable 1,000 10 
|Burclover- 10 
Ripgut brome 5 
|Red brome--- 5 
Foxtail fescue- 5 
| 5 
Mouse barley: 5 
| 
Redding----------- [Gravelly Loamy (17e)---------- Favorable | 3,000 |Soft chess 35 
I Normal 2,400 }Poxtail fescue ~| 15 
| Unfavorable 1,000 |Pilaree--- 15 
' Mouse barley: 10 
| Wild oat--~ 5 
| { Ripgut brome 5 
| j 5 
| 1 
212-~ -|Shallew Clayey (18e)-- --|Favorable 3,500 | 25 
Peters | Normal 3,000 15 
| Unfavorable 1,500 | 10 
\ Annual ryegrass-~ 10 
| Ripgut brome 5 
l Red brome i) 
i Burclover 5 
| Mouse barley---- 5 
| Foxtail fescue- 5 
i Clover 5 
| 


See footnote at end of table. 
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TABLE 10.~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| Total production 
Scil name and Range site | Characteristic vegetation Compo- 
map symbol IKind of year | Dry [sition 
| wetght | | 
~~ a | Lb/acre Pet 
| | | 
21$---+-----~------- Loamy (1l7e) ----------------~-- {Favorable 3,500 jSoft chess-~ 30 
Pleite {Normal { 2,800 }Red brome- | 10 
I (Unfavorable | 1,200 |Wild oat- 10 
t Pilaree-- 10 
rf | Foxtail fescue-- 10 
Ripgut brome--- 5 
| 5 
216, 217, 218------ Loamy Terrace (l7ve)- Favorable 3,300 |Soft chess 25 
Ramoth Normal 2,800 |Pilaree--- 15 
Unfavorable | 1,200 10 
10 
5 
5 
5 
| {Mouse barley--- 5 
| | | | 
219-----------~++--- Gravelly Loamy (17e)-------~-- Favorable 3,000 {Soft chess-~--~+-~------------- | 35 
Redding Normal 2,400 (Foxtail fescue- 15 
Unfavorable | 1,000 |Filaree------ 15 
Mouse barley-~- 10 
Wild oat--+---- 5 
{ Ripgut brome- 5 
Clover 5 
220, 221----------- Gravelly Loamy (17e)---------- Favorable | 2,500 |Soft chess 25 
Redding Normal 1 2,000 |Ripgut brome- 15 
Unfavorable 1,000 |Wild oat- 10 
Foxtail fescue- 10 
IFilaree 10 
Mouse barley- 5 
Red brome- 5 
| Clover--- 5 
{ ( Annual lupine 5 
\ | | 
228 weer een n nnn nn eee {Loamy Claypan (1l7e) ----~---<-+- |Favorable |] 2,400 |Soft chess 25 
Rocklin { INormal | 1,800 |Ripgut brome--- 15 
{ Unfavorable 1,000 |Wild oat-- 10 
| | Red brome 10 
{ | Filaree--- 10 
! | Foxtail fescue- 5 
! 1 | Mouse barley- 5 
| | | Clover---- 5 
| | | Burclover- $ 
| 1 
236, 237, 238, 239-|Loamy Claypan (17e)--------++-- Favorable 2,400 |Soft chess 25 
San Joaquin | Normal 1,800 |Ripgut brome--- -| 15 
{ Unfavorable 1,000 |Foxtail fescue- ~| 10 
| Filaree--- -| 10 
| {Wild oat-- 7 5 
| Mouse barley--- - 5 
| Red brome- - $ 
t Clover---- 5 
} Burclover S 
i i Annual lupine-- (ime 
| | Annual ryegrass-- 5 
| 
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TABLE 10.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~~Cont inued 
| ( Total production 
Soil name and t Range site | Characteristie vegetation Compa- 
map symbol ' Kind of year Dry | sition 
| Iweight 
| ILb/acre] Pet 
| 1 | | 
240------------ === Loamy Claypan (17e)----------- [Favorable 4,500 |Soft chess-~~--~-------------- 20 
San Joaquin {Normal 3,300 |Annual ryegrass 20 
Unfavorable 1,200 |Ripgut brome-= 15 
| Foxtail fescue 45 
I Filaree~ 15 
| | | Clover-- | 190 
Mouse barley- I 5 
262%: rt | 
Vaquero~---------- Clayey (15e) ------------ere+-- Pavorable 1 3,500 |Wild oat--- 35 
[Normal 2,800 |Soft chess- 15 
[Unfavorable | 1,500 jPilaree- 10 
{ |[Poxtail fescue- 10 
| \ {Red brome----- 5 
Burclover- 5 
| t i 5 
| 
Carpona----------- |Clayey {(l7e) ~----------------- |Pavorable 1 3,500 25 
Normal 2,800 | 15 
| Unfavorable 1,200 } 10 
| i Ripgut brome 10 
| | Red brome~-- 10 
I i 5 
| 5 
| Burclover-- 5 
| 
275%, 276*: i | 
Wisflat----------- ICoarse Loamy (15e) ---+--+<+e-"- Favorable 2,000 |Soft chess- 30 
! Normal 1,500 |Wild oat-~- 10 
Hl Unfavorable 1,000 |Red brome- 10 
t Filaree 10 
H Ripgut brome 10 
i J Foxtail fescue- 5 
| Clover-~------- 5 
| ] California sagebrush- 5 
| 
Arburua~-~-~-----— Fine Loamy (1Se)-<-~---------- [Favorable 3,500 |Soft chess 35 
Normal 2,800 |Foxtail fescue- 20 
Unfavorable 1,500 [Wild oat-- 10 
Red brome- 10 
Filaree--- 15 
Mouse barley 5 
I Ripgut brome-- 5 
San Timoteo-~----~ [Coarse Loamy (15@) -~---------- Favorable 2,300 |Soft chess- 30 
Normal 1,900 15 
Unfavorable 1,000 15 
10 
|Ripgut brome--~- 5 
t |Poxtail fescue- 5 
t 
279, 280----------- |Loamy Stream Terrace (17e)----|Favorable 4,000 30 
Yellowlack Normal 2,800 15 
Unfavorable 1,200 10 
10 
t[Ripgut brome 5 
Clover 5 
Smooth catsear- 5 


1 


See footnote at end of table. 
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TABLE 10.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued 
~ ~~ ~~ Total production 
Sail name and Range site [ I Characteristic vegetation Compo- 
map symbol Kind of year | Dry sition 
| [ weight 
| Lb/acre i Pet 
283----------~----- Loamy (17?e)-~---+-------------- Favorable 3,000 |Soft chess- 25 
Zacharias | [Normal 2,500 15 
| Unfavorable 1,000 10 
| 10 
| 10 
| 5 
5 
| 5 
a | 


* See description cf the map unit for composition and behavior characteristics of the Map unit. 
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TABLE 11.--RECREATIONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," and “severe." Absence of an entry indicates that the soil was not rated) 


| 
Soil name and Camp areas Picnic areas | Playgrounds Paths and trails Golf fairways 
map symbol 


Slight---------- Slight---------- Slight-~--~----- Slight---+-~--«<+- Slight. 
Severe: Severe: Severe: |Severe: Severe: 
Alamo | flooding, wetness, | too clayey, wetness, wetness, 
wetness, too clayey, | wetness, too clayey. too clayey. 
percs slowly. percs slowly. | percs slowly. 
| 
103*: | I 
Alo-+--+2 55-7220 -- |Severe: [Severe: Severe: Moderate: Severe: 
| slope. | slope, slope. too clayey, slope, 
( slope. | too clayey. 
| | 
Vaqueros=--+-+--+---- |Severe: Severe: Severe: |Moderate: Severe: 
| slope. slope. slope. | tao clayey, slope, 
| | slope. too clayey. 
| 
104* | | 
Alo--~---2-2--------- Severe: Severe: Severe: Severe: Severe: 
slope. slope. slope. slope. slope, 


| | too clayey. 


Vaquero---~~--~------ Severe: Severe: Severe: Severe: Severe: 
slope. slope. slope. slope. slope, 
too clayey. 
| 
105* 
Amador--------------- Severe; |Severe: Severe: Severe: Severe: 


{ 
' 
! 
| 
depth to rock. depth to rock. | slope, erodes easily, depth to rock. 
I | depth to rock. 
t 
| 
| 
t 


106------------------- Severe: |Moderate: Moderate: Moderate: Slight. 
Archerdale flooding. dusty. dusty. dusty. 
| | 
107-----------+-------- Severe: Slight---------- (Slight------~---~ Slight -~-----~--- [Slight. 
Archerdale flooding. I ( 
| 
108. | 
Arents | 
w~ (Severe: Moderate: Moderate: Moderate: Moderate: 
flooding. too sandy. too sandy. too sandy. droughty, 


I too sandy. 


110------------------- \Severe: {Slight---------- Slight -------~-- }Slight---------- Slight. 
Boggiano | flooding. | 
| 
111, 412-------------- S8iight---------- Slight-------~--- Slight-~-------- Slight---------- Slight. 
Bruella | i 
| 
11g------------------- Slight-~------~-~ Slight------~--- Moderate: Slight-------~-- Slight. 
Calla slope, 


small stones. 


See footnote at end of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 
— oo 
Soil name and t Camp areas | Picnic areas Playgrounds Paths and trails| Golf fairways 
map symbol | 
| 
= 7 _ 
| J 
114*: | 
Calla-----------+---- |Severe: |Severe: [Severe: (Moderate: Severe: 
1 slope. slope. | slope. | slope. slope. 
t | 
Carbona---~----~-==--- |Severe: {Severe: |Severe: Moderate: [Severe: 
slope. [ slope. slope. slope, slope, 
| 
115%: ! 
Calla-~-+------------ Severe: Severe: Severe: Severe: Severe: 
slope. slope. slope. slope. slope. 
Carbona~-----~------- Severe: Severe: Severe: Severe: |Severe: 
| slope. | slope. } slope. slope. slope. 
| 
116*: | 
Calla-~~-----~------- Severe: [Severe: Severe: Moderate: Severe: 
| slope. slope. slope. slope. slope. 
Pleito--~~----------~ Severe: Severe: Severe; Moderate: Severe: 
slope. slope. slope. slope. slope. 
! 
Ll 7-7-2 e--- ee --------- |Severe: |Slight~----~+---- Slight -----~---- Slight----+------ Slight. 
Capay | flooding. 
| | 1 
118-~~~-~--~-+-------- Slight---------- [Moderate: |Moderate: Moderate: Severe: 
Capay teo clayey. too clayey. too clayey. too clayey. 
| 
119+~-----+~--------~-- Slight-----~---- Moderate: Moderate: Moderate: Severe: 
Capay too clayey. slope, too clayey. too clayey. 
[ too clayey. 
| 
120------~~~-----+---- Severe: Severe: ISevere: Moderate: Severe: 
Capay | excess sodium, excess sodium. | excess sodium. Loo clayey. excess sodium, 
! t too clayey. 
| 
121-~~~-----~-------=- |Moderate: |\Moderate: |Moderate: |Moderate: Severe: 
Capay | too clayey. too clayey. too clayey. too clayey. { too clayey. 
t ! 
122*: | 
Capay----~-----+----- |Slight~-~------- Moderate; Moderate: Moderate; |Severe: 
{ too clayey. too clayey. too clayey. too clayey. 
( I 
Ucban land i { 
| 
123----~~---------~--- [Slight---------- Slight--~~--~--- Moderate: Slight ---------- Slight. 
Carbona | I ! slope, 
t small stones. 
| i 
124%: | 1 
Carbona- {Severe: Severe: Severe: Moderate: Severe: 
| slope. slope. i slope. slope. slope. 
| | 
Orognen------+--~~+~+--- |Severe: |Severe: Severe: Moderate: Severe: 
| slope, slope. | slope, | slope. slope, 
| | small stones. 
| | 
{Severe: Severe: Severe: Severe: |Severe: 
| slope, slope. slope. | slope. slope. 


i} 
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125*: 
Oragnen-<--- rrr rae rn |Severe: [Severe: [Severe: Severe? [Severe: 
| slope. slope. slope, | slope. {| slope. 
| small stones. 
| t 
|Severe: |Severe: |Severe: Severe: Severe: 
| slope. slope. slope, slope. slope. 
Carbona, bedrock i] 
subst.ratum--~-3---777 |Severe: Severe: |Severe: Severe: Severe: 
| slope, slope. slope. slope. slope. 
i 1 | 
Slight---------- Slight---------- |(Moderate: Slight- Slight. 
small stones. 
| 
Severe: Slight~------~--- Slight~--------- Slight Slight. 
flooding. 
( 
Severe: Moderate: Moderate: Moderate: Slight. 
Elooding. { dusty. dusty. dusty. 
| \ | 
Severe: [Slight-+--------- [Slight---------- |Slight---------- Moderate: 
flooding. droughty. 
| 
Severe: Slight-----~---- Moderate: Slight------+--~ Moderate: 
Columbia flooding. { flooding. I | droughty, 
flooding. 
132-- |Severe: Moderate: Severe: Moderate: Severe: 
Columbia | flooding. | flooding. flooding. flooding. flooding. 
t \ | 
Severe: Slight---------— Slight-~-------- Slight---------~ Moderate: 
flooding. 1 droughty. 
\ | 
Moderate: Moderate: |Moderate: Slight--------+- |Moderate: 
Cometa percs slowly. peres slowly. slope, droughty. 
percs slowly. 
135*: | 
Corning Moderate: Moderate: |Severe:s |Moderate: Moderate: 
small stones, small stones, small stones. dusty. small stones, 
| percs slowly. percs slowly. | droughty. 
| 
Redding----------7777> Moderate: Moderate: Severe: |Moderate: |Moderate: 
small stones, smal] stones, small stones. dusty. smal] stanes, 
| percs slowly. percs slowly. large stones. 
i | 1 
L36*: \ 
Corning--------ot cto Moderate: |Moderate: Severe: |Moderate: Moderate: 
| slope, | slope, large stones, large stones, small stones, 
| large stones, large stones, | slope, dusty. | large stones, 
| small stones. small stones. gmall stones. slope. 
| | 
Redding~---------<077 |Moderate: Moderate: Severe? |Moderate: |Moderate: 
| slope, | slope, large stones, large stones, small stones, 
large stones, | large stones, slope, dusty. large stones, 
| small stones. small stones. | small stones. | slope. 
1 ) 
137-------- nnn rr rt Moderate: Moderate: |Severe: Slight-------373-7 Moderate: 
Cortina | small stones. small stones. small stones. | small stones, 
large stones. 
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I I 1 i | 
1 ! 
138------~-~+---------~- |Severe: Slight- Slight. 
Cosumnes flooding. 
| | 
139--~~--~~-----~-~--- |Severe: Slight---~--+~~—-- [Moderate: Slight~-----~-~- Moderate: 
Casumnes | floading. | flooding. [| flooding. 
{ | 
14Q---------~+--------- Severe: Moderate: Moderate: Moderate: Moderate: 
Coyotecreek | flooding. dusty. ( flooding, dusty. Flooding. 
dusty. 
| 
141---~--------------- Severe: [Severe: |Severe: Severe: Moderate: 
Delhi too sandy. too sandy. too sandy. too sandy. droughty. 
| 
Moderate: Moderate: Moderate: Moderate: Moderate: 
| too sandy. too sandy. too sandy. too sandy. | droughty. 
f ! 
| | 
Moderate: Moderate: iModerate: Moderate: Moderate: 
too sandy. too sandy. too sandy. too sandy. droughty. 
1 | 
Urban land. { | | ! 
-|Severe: Severe: ISevere: Severe: Moderate: 
Dello flooding, too sandy. | too sandy. too sandy. | droughty, 
toa sandy. I flooding, 
| I too sandy. 
| | 
Severe: Moderate: IMcderate: IMcderate: Moderate: 
flooding. too sandy. | too sandy. too sandy. droughty. 
|Severe: Slight---~------ }Slight~---~------- Slight-~ Moderate: 
| flooding. [ | droughty. 
| 
Severe: Moderate: IModerate: ISlight-~-+------ Moderate: 
flooding. | percs slowly. 1 percs slowly. | droughty. 
1 
149---~--~-------~---- lSevere: |Slight--~~-~---- fSlight~- iModerate: 
Devries flooding. [ cemented pan. 
| i 
250*, 151*. ( 
Dumps I 
152, 153, 154-~------. |Severe: |[Moderate: |Moderate: Slight---------- [Slight. 
Egbert flooding. percs slowly. j percs slowly. 
| 
155*: I! i} 
Egberct~- |Severe: Moderate: Moderate: Slight-- Slight. 
floading. { percs slowly. | percs slowly. 
Urban land. f } 
Slight---------- Slight---------~ !Slight Slight. 
El Soalyo | 
| i 
157- Severe; [Slight~--------~ Moderate: Slight ----~----- Moderate: 
Exeter flooding. | small stones. cemented pan. 
| 
158---~~-~----~--.---- [Severe: Slight--------~- Slight-- Slight--~-------- Slight. 
Finrod flooding. 
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map symbol | | l 
t | 
| 
( ' 
159. ( | 
Fluvaquents { | 
| 
160 na -- seen wenn en |Severe: Moderate: [Moderate: Moderate: Severe: 
Galt | flooding. too clayey. | too clayey. too clayey. too clayey. 
| [ ( | 
16 lemennnannnnerere= |Moderate: Moderate: Moderate: Moderate: Severe: 
Galt too clayey. | too clayey. too clayey, too clayey. too clayey. 
| ( slope. | 
| | | ( 
162* 
Galt--------------- |Severe: |Moderate: (Moderate: |Moderate: Severe: 
flooding. too clayey. too clayey. too clayey. too clayey. 
Urban land. | H 
| 
163*: | | 
Gonzaga-- Severe: Severe: Severe: Severe: |Severe: 
slope. slope. slope. slope. slope. 
| 
Franciscan~ Severe; Severe? [Severe: Severe: Severe: 
slope. | slope. | slope. slope. slope. 
| 
164*, 165%; 4 
Gonzagarnwnr- nner Severe: Severe: Severe: Severe? Severe: 
slope. { slope. slope. slope. slope. 
Honker------------- Severe: Severe: Severe: Severe: Severe: 
slope. slope. slope. slope. slope. 
Franciscan- Severe: [Severe: Severe; Severe: Severe: 
slope. | slope. slope. slope. slope. 
| | 
BOG; LOT SAH s5--=-. |Severe: Blight------~--+= (Slight Slight--- Slight. 
Grangeville flooding. { 
1 | ! 
Losssssnsssssss--s5= Severe: |[Moderate: Moderate: Moderate: Moderate: 
Guard flooding. wetness, wetness, wetness, wetness. 
percs slowly. | percs slowly. 
| 
169+ ene -- een nnn |Severe: Moderate: Moderate: Slight+--------- Slight. 
Guard | flooding. percs slowly. percs slowly. 
i i 
170----------------- Severe: |Moderate: Moderate: Moderate: Moderate: 
Hicksville | flooding. dusty. amall stones, dusty. flooding. 
{ flooding, 
| dusty. 
| | | 
L71- |Severe: Moderate: Moderate: Moderate: Moderate: 
Hicksville flooding. | dusty. slope, dusty. flooding. 
| small stones, I 
| { flooding. 
| | 
Li2sesesan SS sseseS5 Severe: Moderate: Severe: Moderate: (Moderate: 
Hicksville | flooding. smali stones. | small stones. | dusty. small stones, 
{ flooding. 
173, L?4------- enn |Severe: Moderate: Moderate: Moderate: Severe: 
Hollenbeck | flooding. | too clayey. too clayey. too clayey. too clayey. 
| | 


See footnote at end of table. 
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Sah le i - eee ani 
i [ 
175------------------- !Slight---------- [Slight---------- Moderate: Slight. 
Honecut I [ small stones, 
| I 1 
176*: 
Honkerewse<-28-<8-58- Severe: Severe: Severe: |Severe: Severe: 
| slope. slope, slope, slope. slope. 
{ 
Vallecitos-<-<--<---- Severe: Severe: |Severe: |Severe: Severe: 
{ slope, slope, | slope, slope. | slope, 
depth to rock. depth to rock. small stones, depth to rock. 
depth to rock. 
| 
Gonzagan eas nn naan [Severe Severe; |[Severe: Severe: Severe: 
slope | slope. slope. slope. slope. 
t 
L?I7*, L/8*: | 
Honkerwn----9-------- Severe: Severe: Severe: Severe: Severe: 
slope. | slope. slope. slope. slope. 
| 
Vallecitos-- Severe; Severe: Severe: Severe: Severe: 
slope, slope, slope, slope. slope, 
depth to rock. depth to rock. small stones, depth to rock. 
depth to rock. 
Honker, eroded-- Severe: Severe: Severe? Severe: Severe: 
slope. | slope. slope, slope. slope. 
small stones, 
179 wm + ewe nnn nnn nnn Severe: Severe; Severe: Slight--~------- ~|Severe: 
Itano flooding, too acid. too acid. too acid, 
too acid. 
| i} 
Severe: |Moderate: Moderate: Moderate: Severe: 
Jacktone | flaoding. | too clayey. too clayey. too clayey. too clayey. 
| ] 
181*: | 
Jack tone------aenm ene Severe; |Moderate: IModerate: Moderate: Severe: 
flooding. too clayey. { too clayey. too clayey. too clayey. 
t | 
Urban land. | 
LB2 nnn n nnn nn ence nnn Moderate: Moderate: [Moderate: Moderate: [Slight. 
Jahant percs slawly, percs slowly, | small stones, dusty. | 
dusty. dusty. | percs slowly. 
} | 
--|Moderate: Moderate: \Moderate: Moderate: (Slight. 
Jahant | percs slowly, | percs slowly, | slope, dusty. { 
dusty. dusty. { small stones, { 
| percs slowly. | 
| | 
184-~------~+~--------- Severe: Severe: [Severe: Slight---------- {Severe 
Kaseberg percs slowly, | percs slowly, | slope, | droughty, 
cemented pan. | cemented pan. | cemented pan, | | cemented pan. 
I [| percs slowly. | 
| | 
BN Neal egl oat ate tan Severe: Severe: {Severe: Severe: }Severe: 
Kaseberg depth to rock, depth to rock, | slope, erodes easily. | depth to rock. 


| cemented pan. 


See footnote at end of tabie. 
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| i} 
| | 
LSG2tsSS Hse se se ase ae: Severe: Severe: Severe: Severe: Severe: 
Kaseberg | slope, | slope, | slope, erodes easily. slope, 
depth to rock, | depth to rock, depth to rock, depth to rock. 
| cemented pan. cemented pan. cemented pan. 
| 
1B7*: { 
Keye Snorer errr tcc nn sen |Severe: [Severe: Severe: Moderate: Severe: 
, depth to rock, | depth to rock, slope, dusty. | depth to rock. 
| cemented pan. cemented pan. small stones, 
| depth to rock. { 
Bellota-------------- Moderate: IModerate: (Severe: Slight---------- Moderate: 
slope, slope, slope. droughty, 
percs slowly. { percs slowly. slope, 
| t depth to rock. 
18B*: i i 
Keyes~--------------*" |Severe: Severe: Severe: Moderate: Severe; 
depth to rock, depth to rock, small stones, dusty, { depth to rock. 
cemented pan, cemented pan. depth to rock. 
| | 
Redding------------~- Moderate: Moderate: {Severe: Moderate: Moderate: 
small stones, small stones, small stones. dusty. small stones 
percs slewly. percs slowly. large stones. 
189-- Slight---------- Slight ---------- Slight-----~----- Slight. 
Kingdon i 
Severe: Severe: Severe: Severe: Severe: 
flooding, excess humus. excess humus. excess humus. excess humus. 
excess humus. 
| | 
Severe: Severe: Severe: Severe: Severe: 
flooding, excess humus. excess humus. excess humus. excess humus. 
excess humus. | 
i 
Ryde------ no nn-- n-ne (Severe: |Slight---------- Slight---------~ Slight---------- [Slight. 
| flooding. { 
| 
192%; 
Lithic Xerorthents. | 
| | 
Toomes--------------- Severe: Severe: |Severe: Slight ---------< Severe: 
depth to rock. depth to rock. slope, depth to rock. 
depth to rock. 
| | 
LOSe-e-aonapheessSeess }Moderate: (Moderate: Moderate: Moderate: 
Madera | percs slowly. percs slowly. peres slowly. droughty, 
I cemented pan. 
194- Moderate: Moderate: |Moderate: Severe: Moderate: 
Madera | peres slowly. percs slowly, slope, erodes easily. cemented pan. 
i | dusty. cemented pan 
percs slowly. 
195*: 1 
Madera--------------- Severe: Moderate: Moderate: Slight----~------ Moderate: 
flooding. percs slowly. [| percs slowly. droughty, 


\ 


See footnote at end of table. 
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| 


Golf fairways 


Montpellier 
200%: 


Montpellier~+---~----- 


Cometa 


Pardee 


204, 
Peltier 


Severe: 

| flooding, 

| wetness, 

| perecs slowly. 


Severe: 
flooding. 


Severe: 
| flooding. 
| 
Severe: 
flooding. 


Moderate: 
slope. 


Moderate: 
percs slowly, 


Severe; 
flooding. 


iSevere: 


depth to rock, 


Severe: 


depth to rock. 


[Severe; 
| flooding. 


Severe: 


depth to rock, 


Severe: 
slope, 
depth to rock, 

Severe: 


depth to rock. 


Severe: 
| depth 
| 


to rock. 


|Moderate: 
slope, 

percs slowly, 
dusty. 


See footnote at end of table. 


| 

| 

Severe: 
wetness, 


Moderate: 
| slope. 


ISlight 
{ 


Moderate: 


Moderate: 
dusty. 


Severe: 
depth to 


[Severe: 
| depth to 


Moderate: 


Severe: 
depth to 


| 
Severe: 
slope, 
depth to 


Severe: 
depth to 


Severe: 
depth to 
| 


Moderate: 
slope, 


| dusty. 


percs slowly. 


peres slowly, 


| percs slowly. 


| peres slowly, 1 


| 
| 


Severe: 
| wetness, 


[Slight-- 


Moderate: 
| flooding. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 

t 

Moderate: 
dusty. 


Severe: 
rock. 
depth to 


|Severe: 
slope, 
depth to 


rock, 


IModerate: 
percs slo 


Severe: 
slope, 
depth to 


rock, 


i 
Severe: 
slope, 
rock. | depth to 
Severe: 
slope, 
depth to 


rock. | 


Severe: 
slope, 
| depth to 


rock, 


Severe: 
“| slope. 


percs slowly. 


small stones, 


rock. 


rock, 


wily. 


rock. 


rock, 


rock. 


rock. 


Severe: 
wetness. 


Slight-- 


|$light---------- 


|Slight~---~---~~ 


Moderate: 
dusty. 


Moderate; 
dusty. 


Moderate: 
large stones, 
dusty. 


Severe: 
| slope, 


Moderate: 
large stones. 


Moderate: 
| dusty. 


Moderate: 
dusty, 


| 
i 


Severe: 
wetness, 


Moderate: 
cemented pan. 


Slight. 


Moderate: 
flooding. 


Moderate: 
Slope, 


Slight. 


Moderate: 
droughty. 


Slight. 


Severe: 
depth to rock. 


Severe: 
large stones, 
depth to rock, 


Slight. 


Severe: 
depth to rock. 


Severe: 
slope, 
depth to rack, 


Severe: 
large stones, 
depth to rock. 


Severe: 
depth to rock. 


Moderate: 
droughty, 
slope, 
depth to rock. 
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Soil name and i Camp areas | Picnic areas Playgrounds Paths and trails Golf fairways 
map symbol { 
| 
si ema 
| I 
210": | [ I | 
Pent eqn 9 ns 88-82-25 == |Severe: Severe: Severe: Slight ---------- Severe: 
t depth to rock, depth to rock. slope, I depth to rock. 
i | small stones, i 
{ t | depth to rock. | 
{ 
Redding-------------- |Moderate: Moderate: Severe: Moderate: 
| slope, slope, slope, small stones, 
small stones, small stones, small stones. | large stones, 
percs slowly. percs slowly. | slope. 
| 1 | 
21 Lene nne ncn n nnn nnn Severe; Severe: Severe: Severe: 
Pescadero | flooding, | excess sodium, excess sodium. | excess sodium, 
excess sodium, 
| | | 
Bidet Aran SSeon sen = Severe: Severe: {Severe: Moderate: Severe: 
Peters depth to rock. depth to rock. depth to rock. too clayey. depth to rock. 
| 
21g anne cere nce cnne-- Severe: Slight-~-----+-- [Slight ---------- Slight+--------- Moderate: 
flooding. droughty. 
Slight-- Slight-- Moderate: Slight-- Slight. 
slope, 
small stones. 
21OKHaRsa=sasseasesoes Slight---------- Slight-----+---- Severe: Slight---------- Slight. 
Ramoth slope. 
| 
21 Jenn n nnn nen ncn nnn nn [Moderate: Moderate: Severe: [Slight<---------- Moderate: 
Ramoth slope. | slope. t slope. slope. 
( 
218 Ss Star sesa Saas seo Severe: Severe: Severe: Moderate: Severe: 
Ramoth slope. slope. slope. slope, slope. 
QL 9sseSsisSesRSsSSRse- Moderate: Moderate: Moderate: Severe: Moderate: 
Redding percs slowly, percs slowly, small stones. erodes easily. cemented pan. 
dusty. dusty. | 
22Q0Ss- Sonar S=- sass |Moderate: Moderate: Severe: Moderate: Moderate: 
Redding + small stones, small stones, small stones. dusty. small stones, 
i percs slowly. percs slowly. | | large stones. 
| 
2gkeaaso=Ss sat SseessS |Severe: Severe: |Severe: Moderate: |Severe: 
Redding slope. | slope. slope, slope, slope. 
{ small stones, dusty. 
| | 
222eh ae sansa seen se Severe: Slight ---------~ Moderate: Slight---------- |Moderate: 
Relff | flooding. | small stones, I flooding. 
} flooding. 
22jkstenccenaeeka sees st Severe: Moderate: Moderate: Moderate: Slight. 
Reiff | flooding. dusty. small stones, dusty. 
| dusty. 
| | | 
224 -- nnn ne ene Severe! Slight---------- Slight---~------ Slight~--------- ISlight. 
Rindge flooding. | | 
| 
See footnote at end of table. 
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map symbol I | 
| 
225--~-~--~------------- |Severe: |Severe: |Severe: Severe: Severe: 
Rindge flooding, excess humus. excess humus. excess humus. | excess humus. 
excess humus. | | 
| | | | 
226-9 meen nn nnn nee |Severe: Moderate: Moderate: Slight-~---~---- Moderate: 
Rioblancho | £looding. percs slowly. percs slowly. cemented pan, 
| | | 
2274: ! | 
Rioblancho----~-~---- Severe: Moderate: |Moderate: Slight~--~------- Moderate: 
flooding. percs slowly. percs slowly. cemented pan. 
| | 
Urban land. 
228-----------~-----~+- Slight----~---~- Slight------+---- Moderate: Severe; Moderate: 
Rocklin [ slope, erodes easily, cemented pan, 
! cemented pan. | | 
229----ne~-------- =e |Slight---------- [Slight Severe: |Moderate: 
Rocklin | erodes easily, cemented pan, 
| | 
230, 231, 232--------- iSevere: Slight. 
Ryde flooding. 
233%: 
Ryde----------~----~- Severe; Slight---------- {Slight Slight. 
flooding. 
Peltier-~------------ Severe: Moderate: Moderate: Slight. 
flooding. percs slowly. percs slowly. 
234------ ~~ ween Severe: Moderate: |Moderate: Moderate: Slight. 
Sailboat flooding. dusty. dusty. dusty. 
i} t 
239-~-----6----------- Severe: Moderate: Moderate: Moderate: Moderate; 
Sailboat flooding. dusty. | flooding, | dusty. flooding. 
| dusty. 
236-------3 n-ne ene --- Moderate: Moderate: tModerate: Moderate: 
San Joaquin percs slowly. percs slowly, percs slowly. droughty, 
| cemented pan. 
Moderate: |Moderate: |Moderate: Slight-------+-- iModerate: 
percs slowly. percs slowly. | slope, | droughty, 
| | cemented pan, cemented pan. 
| percs slowly. 
23B----------n-~--~--- Moderate: Moderate: Moderate: Severe: Moderate: 
San Joaquin percs slowly. percs slowly, | percs slowly. erodes easily. cemented pan. 
dusty. 
| 
239--------~--~------- Moderate: Moderate: Moderate: Severe: Moderate: 
San Joaquin percs slowly. percs slowly, slope, erodes easily. cemented pan, 
dusty. cemented pan, 
| percs slowly. | 
| | 
240 ~----~-- ~~~ nnn nee Moderate: Moderate: Moderate: Severe: Moderate: 
San Joaquin percs slowly. percs slowly, percs slowly. erodes easily. cemented pan. 


See footnote at end of table. 
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i 
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1 
Golf fairways 
1 


241%; 
San Joaquin 


San Joaquin, thick 


242*: 
San Joaquin 


Urban land. 


243, 
Seribner 


245%: 
Scribner 


Urban land. 


248, 249 
Stockton 


Stockton 


251%: 
Stockton 


Urban land. 


See 


i 

| 

|Moderate: 

| peres slowly. 


|Moderate: 
percs slowly. 


Moderate: 
percs slowly. 


Severe; 
flocding. 


| Severe: 
| flooding. 


Severe: 
| flooding, 
| excess humus. 


Severe: 
flooding, 


excess humus. 


Severe: 
flooding. 


Severe: 


| flooding. 


}Severe: 
| flooding. 


|Severe; 


i fileoding. 


|Moderate: 
too sandy. 


[Slight 
| 


footnote at end of table. 


Moderate: 
percs slowly, 
dusty. 


| 
(Moderate: 

| percs slowly, 
dusty. 

| 


Moderate: 
percs slowly, 
dusty. 


Moderate: 
percs slowly. 


Moderate: 
percs slowly. 


Severe: 
| excess 


humus. 


Severe: 
excess 


humus. 


Slight-- 


Moderate: 
| too clayey. 


Moderate: 
too clayey. 


Moderate: 
toa sandy. 


Moderate: 
too sandy. 


[Slight--------+= 
rf 


i 
| 
jModerate: 

percs slowly. 


Moderate: 
percs slowly. 


|Moderate: 
percs slowly. 


Moderate: 
percs slowly. 


IModerate: 
] percs slowly. 


Severe: 


excess humus. 


Severe: 


excess humus. 


Slight-- 


Moderate: 
too clayey. 


IModerate: 
too clayey. 


Moderate: 
} Loo sandy. 


Moderate: 
small stones, 


| too sandy. 


iSevere: 
| erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe; 
excess humus, 


Severe: 
excess humus, 


Slight-- 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
erodes easily. 


Slight 


IModerate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
cemented pan, 


| 
Moderate: 
cemented pan, 


Moderate: 
cemented pan. 


| 
ISlight. 


Slight. 


Severe: 
excess humus. 


Severe: 
excess humus. 


Slight. 


Severe? 
too clayey. 


Severe: 
too clayey. 


Slight. 


Slight. 


| 
Moderate: 
droughty. 


Moderate: 
droughty, 
too sandy. 


Slight. 


358 


TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


Soil Survey 


Soil name and 
map symbol | 


Camp areas 


Picnic areas | 


Playgrounds 


Paths and trails 


Golf fairways 


Trahern i 


Tujunga 


260%. 
Urban land 


262%: 


Venice 


265, 266, 267--------- | 
Veritas | 


268, 269 
Vernalis i 


i 


ween oa Ha -ee i 
i 


275%, 276%: 


See Footnote at end 


Severe: 
flooding, 
percs slowly. 


Severe: 
flooding. 


Severe: 


Severe: 
slope. 


Severe: 
flooding. 


Severe: 
flooding, 


excess humus. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
floading. 


Severe: 
flooding. 


Severe: 
flooding, 
excess humus. 

Severe; 


Clooding, 
excess sodium. 


Slope, 


of table. 


Severe: ! 
i percs slowly. | 
t 
| 
Moderate: 
too sandy. 
J { 
i ! 


Moderate: i 
| percs slowly. 
| | 
| 
|Severe: | 
| slope. I 

H 
i t 
iSevere: 
| slope. 


Slight- 


}Severe: 

excess humus. 
| 
| ! 
iialeieieieietaiatel I 


Moderate: | 
dusty. 
! 
[Slight 


| | 
{Slight---------- } 
t 

[ | 
Severe: 
| excess humus. 

i } 
1 

| 


|Severe: 
excess sodium. 


slope, 
depth to rock. 


t 
i} 
1 
| 
Severe: ! 
| 
| 
| 


Severe: 
percs slowly. 


Moderate: 
small stones. 


Moderate: 
percs slowly. 


Severe: 
siope. 


Severe: 
slope, 


Slight-- 


Severe: 
excess humus. 


Slight 


Moderate: 
dusty. 


Moderate: 
small stones. 


Severe: 


excess humus. 


Severe: 
excess sodium, 


slope, 
depth to rock. 


Moderate: 
too sandy, 


Moderate: 
{| too clayey, 
| slope. 


Moderate: 
too clayey, 
slope, 


iSlight 


Severe: 
| excess humus. 


dusty. 


iSlight 


Severe: 
| excess humus. 


! 
tModerate: 
| too clayey. 


i} 
Severe: 


slope, 
erodes easily. 


Slight. 


Moderate: 
cemented pan. 


Moderate: 
droughty. 


Slight. 


Severe: 
slope, 
too clayey. 


[Severe: 
slope, 
Coo clayey. 
| 
Slight. 


Severe: 
excess humus, 


Slight. 


| 
[Slight. 
| 


Moderate: 
cemented pan. 


IModerate: 
cemented pan. 


Slight. 


Severe: 
| excess humus. 


Severe: 
excess sodium, 
too clayey. 


! 
Severe; 

slope, 

depth to rock. 
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TABLE 11.--RECREATIONAL DEVELOPMENT~-Continued 


Soil name and | Camp areas Picnic areas | Playgrounds |Paths and trails| Golf fairways 
map symbol I 
| 
| 
275%, 276*3 ( 
Arburua~- 773 t ern enn n |Severe: |Severe: (Severe: Severe: Severe; 
| slope. slope. | slope. slope, slope. 


erodes easily, 


San Timoteo~=~~-----~ Severe: Severe: Severe: Severe: |Severe: 
slope. slope. slope. slope, slope. 
| erodes easily. 


277, { 
Xercfluvents | I 
278%: | { 
Xerofluvents, | | 
| | 
Xerorthents, | i | 
279, 280-------9------ (Moderate: Moderate: Severe: Moderate: Moderate: 
Yellowlark | small stones, small stones, small stones. dusty. small stones. 
| dusty. dusty. 
| 
1: Ol attatatetatatabatatatetateteted |Sbight---~- Slight-- Moderate: Slight- Slight. 
Zacharias | small stones. 
| 
282, 284 enw www ener ene |Moderate: Moderate: Severe: Slighteress-s--- Moderate: 
Zacharias | small stones. small stones. small stones. small stones. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


(N means nonirrigated; 


I means irrigated. 


TABLE 12.--WIL 


Absence of an entry indicates that the soil was not rated) 


DLIFE HABITAT 


See text for definitions of "well suited,” "suited," “poorly suited,” and "unsuited." 


oge 


Vegetative elements 


| Grain and jDomestic grasses | Wild {Riparian Riparian! 1 Non- | 
Map symbol | seed crops | and legumes | herba- {| herba- Shrubs |Desertic| shrubs, !Hardwoodi saline | Saline 
and soil name | I cecus | ceous | and shrubs vines, | trees |wetland [wetland 
| t i | plants | plants | vines | | and | | plants | plants 
N I | N I I | | | | trees | | | 
| | | | j | | 
| | | | Hy | | 
Well Well [Well Well Well |Unsuited|Well {Well |Unsuitedj Well [Poorly 1Poorly 
suited.}! suited.| suited.| suited.| suited. {| suited.| suited.} | suited.| suited.j suited. 
| | I | t | | | | t 
Suited Suited |Suited {Suited Suited Suited |Suited |Suited |Suited |Poorly |Well | Well 
Alamo | | t ' | | | | | | suited.} suited.| suited. 
[ i | 
103: | | | | | | 
Alo---------------- {Poorly Unsuited|Suited |Poorly |Suited Unsuited|Poorly {Suited Unsuited|Poorly Unsuited|Unsuited. 
| suited. | | suited. | suited. | | suited. | { 
{ i i | i 1 
Vaquero------------ [Poorly [Unsuited|Suited |Poorly Suited Unsuited|Poorly {Suited |/Unsuited|Poorly |Unsuited|Unsuited. 
suited. ! suited. | | suited. | ! suited. | t 
| | { i 1 I ! i 
104: | | i 1 i I | | i 
Alo---~------ ene Unsuited|Unsuited{Poorly |UnsuitediSuited [(Unsuited|Paorly [Suited |Unsuited|Poorly {Unsuited|Unsuited. 
1 | | suited. F ! | suited. | | | suited.| | 
| | | i | 
Vaquero--—--—---~---|Unsuited!Unsuited|Poorly |Unsuited|Suited {Unsuited|Poorly |Suited Unsuited|Poorly |Unsuited|Unsuited,. 
| | | suited. I 1 suited. | i suited. 1 
| | ! | | I I | i | | 
105: | 1 I ' 1 I 
--|Poorly {Poorly [Poorly Suited [Suited |Unsuited[Poorly [Suited [Unsuited|Unsuited|Unsuited/Unsuited. 
| suited.{ suited.! suited.| | I suited. | I ] i 
| I 1 I ' | 
Lithic Xerarthents. | ] ! I I I 
I i ! | | | I | 
106, 107-- ---- | Well [Well Well {Well Well tUnsuited|fell | Weil lUnsuited{Well tPoorly |Poorly 
Archerdale suited.| suited.| suited,| suited.| suited.| suited.| suited. suited.| suited.| suited. 
| | I | | I 4 | 
108. 1 I i | | I 
Arents 1 i H ! I I 
! t I | I I i 
109-----------—--=-- |Suited Suited |Suited {Suited |Suited Poorly [Suited {Suited [Suited Suited [Suited |Suited. 
Bisgani i} suited. | | F i} t 
| | f | 1 I 
110---++--+--------- |Well Well [Well Well Well |Unsuited|Well Well {Unsuited | Well \Poorly |Poorly 
Boggiano | suited.| suited.| suited.| suited.| suited.| suited.| suited. suited.| suited.| suited. 
i { | i | 
111----------~+------|Well Well {Well [Well Well lUnsuited|Well Well Unsuited|Well {Well Well 
Bruella suited.| suited.| suited.| suited.{ suited./ | suited.{ suited. | suited.{ suited.| suited. o 
| t I | t | ' i = 
ThesHass Saas ss Sse IWell |Wellk |Well Well Well Unsuited{Suited Suited Unsuited|Suited [Well [Well w 
Bruella | suited.| suited.| suited.| suited.| suited. ] | suited.| suited. 5 
i I 4 I | | t 3 
< 


TABLE 12.--WILDLIFE HABITAT~-Cont inued 


Vegetative elements 


| 
I Grain and {Uomestic grasses ! Wild [Riparian: t |Riparian| | Non~ | 
Map symbol | seed crops | and legumes i herba- | herba- Shrubs [Desertic| shrubs, |Hardwood| saline | Saline 
and soil name | | ! ceaus | ceous ard | shrubs | vines, | trees |wetland |wetland 
| | | | “t plants | plants | vines | | and | | plants | plants 
| XN | 1 | N | a i 1 t I | trees | | | 
| | | ! i | f l | | | | 
| | | | i 1 ! I | | | 
[Well [Suited |Well |Suited |Well lUnsuited!Well] [Suited |Unsuited|Poorly |Peorly |Poorly 
| suited. | { suited-} | suited.{ i suited.t | | suited.| suited.| suited. 
| | i | i i I | | | | 
114: | | | | | l | | | 
Calla------------~- [Poorly |Unsuited|Suited |Poorly {Suited {[Unsuited:Suited [Suited |Unsuited|Peorly |Unsuited|Unsuited. 
| suited. | | | suited. 1 I ! | | suited. | | 
| | { | i ! | I | | | | 
Carbona------------ IPoorly |UnsuitediSuited {Poorly |Suited [Unsuited|Suited [Suited Unsuited|Poorly |Unsuited|Unsuited. 
suited. i snited. | I | | suited. | | 
| | | : | i | I | | | 
115: | | I : | I | I | | | | 
Calla-------------- Unsuited|Unsuited|Poorly |Unsuited|/Suited |Unsuited|Suited [Suited |Unsuited|Poorly |Unsuited|Unsuited. 
| suited. | | I | I | | suited. | 
| | | | | I | i | | | 
Carbona-----------— |Unsuited|Unsuited|Poorly (Unsuited|Suited |Unsuited/Suited [Suited |Unsuited|Poorly Unsuited|Unsuited. 
| suited. : if 1 £ 1 | suited. | 
| 1 t | t 1 t I | | 
| : | i 1 H I | | 
----|Poorly |Unsuited{Suited !Poorly Suited {|Unsuited!Suited [Suited |Unsuited|Poorly |Unsuited|Unsuited. 
suited. H { suited.{ 1 f I | suited. | | 
| | f | l I | I | | 
Pleito------------- [Poorly |Unsuited|Suited |Poorly |Suited [Unsuited|Suited [Suited Unsuited|Poorly |Unsuited|Unsuited. 
| suited. | fe | suited.{ i | | | | suited. | | 
| | i | t l | ! | | | | 
117--~-----------+--- Well Suited {Well Suited [Well (Unsuited|Well [Suited |Unsuited|Poorly Suited Well 
Capay suited. | suited.| | suited. | f suited. | | | suited. | | suited. 
{ ! l I 1 | 
118----+-------~----~-- |Well [Well {Well Well {Well {Poorly {Poorly [Well |Unsuited|Well }Well | Well 
Capay | suited.| suited.| suited.| suited.| suited.| suited.{ suited.| suited.| suited.| suited.| suited. 
| | | 1 I | t | i 
Well Suited |Well |Suited [Well |Unsuited|Weil [Suited Unsuited|Pooriy |Poorly (Poorly 
| suited. suited. suited.} | suited.]| | suited.| suited.! suited. 
| | | I | I i 
[Suited Well | Suited Well Well Suited [Suited {Suited [Suited [Poorly |Suited {Well 
suited. | suited.| suited.! I i { suited. | suited. 
I I | 1 | | 1 
IWell [Well | Well Well IWell ISuited |Poorly [Well Poorly Suited Well Wiel] 
| suited.| suited.| suited.| suited.| suited-! | suited.| suited.| suited. suited.{ suited. 
| | I | H | | 1 
122: I i | 4 | 
Capay--------- en -- IWell [Well [Well [Well lwWell Poorly [Poorly |Well Unsuited|Well |Well [Well 
| suited.| suited.| suited.| suited.| suited.{ suited.| suited.| suited. suited.| suited.| suited. 
' | | i | | 1 | | 
Urban land. I i | 1 i | 
I } | | | i | | | 
123----------------- iWell [Suited |Well [Suited |Well {Unsuited|Well [Suited Unsuited|Poorly Poorly |Poorly 
Carbona | suited. | suited. suited.{ | suited. | { suited.| suited.| suited. 
H 1 t I 1 | | | } | | 


eywoweD ‘AuNeD uInbeor ues 
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TABLE 12.--WILDLIFE HAS3ITAT--Continued 


Lm) 
QD 
1 Vegetative elements fo) 
] Grain and [Domestic grasses | Wild Rivarian | I |Riparian| Nen- ! 
Map symbol i} seed crops | and legumes | herba- | herba- | Shrubs |Desertic| shrups,|Hardwood; saline ; Saline 
and soil name | | ceous | ceous and shrubs vines, trees [wetland |wetland 
| | | { f plants | plants j vines |! | and | | plants | plants 
i N ft rT | N | I | i | i trees | l | 
| | | { | | | | | | | 
| | | | | | | | | 
| | | I i 1 ! | | 4 i 
~'Poorly JUnsuited|Suited |Poorly {Suited IlnsuitedjSuited |Suited |Unsuited|Peorly |Unsuited|Unsuited. 
| suiced.| | suited. | I | i i } suited. | | 
1 I | t 
---|Poorly iUnsuited|Suited jPoorly |Suited |Unsuited|Suited jSuited |Unsuited|Poorly |Unsuited|Unsuited. 
| suited.| | suited. | | | | suited. | 
4 I | | | i | | | | | | 
125: | I i | j | | | } t 
Carbona------------ [Unsuited|Unsuited|/Poorly |Unsuited|Suited |UnsuitediSuited {Suited {Unsuited|Poorly |Unsuited|Unsuited. 
| } sulted.; | | | i | i suited. | | 
| | | | | | | i 1 | 
Orognen---~-~------- iUnsuited|Unsuited|Poorly |Unsuited/Suited {Unsuited|Suited |Suited |Unsuited|Poorly |Unsuited|Unsuited. 
| suited. | | suited. | 
| 1 | i 1 | i | ! ! 
126: t | | I | | I | | 
Carbona-~~-------—- |Unsuited|Unsuited|Poorly |Unsuited[Suited |Unsuited|Suited [Suited |Unsuited/Poorly |Unsuited|Unsuited. 
1 suited. | I i 1 I | suited. | 
i | | | ! I i | { 1 | 
Carbona, bedrock | f | | | | i} I | | 
subst ratum-~---~-- Unsuited|Unsuited|Poorly fUnsuited{Suited |Unsuited}[Suited |Suited Unsuited|Poorly |Unsuited|Unsuited. 
Hl suited. | 1 1 [ i suited. 
| i | t t | | | | 
127-- [Suited |Weil [Suited |Well [Well |Unsuited|Suited |Weil lUnsuited|Suited {Suited |Suited. 
Chulcak | | suited. | | suited.| suited. suited. | i | 
1 | I I f | i | | | 
128, 129---~--~------ iWell lel] [Well [Well Well |Unsuited | Well IWell [Dnsuited|Well Poorly {Poorly 
Cogna | suited.| suited.| suited.| suited.| suited. | { suited.| suited.| { suited.| suited.| suited. 
I | ft i | I | | 
130, 131, 132, 133--iWell (Well IWell [Well Well Suited Well ISuited Suited |Suited |Suited Suited. 
Columbia | suited.| suited.| suited.| suited.| suited. suited. 1 i 1 
I t 1 i | ! | i | 
[Suited Suited [Suited [Suited {Suited |Unsuited|Poorly [Suited |Unsuited|Suited [Poorly |Poorly 
i | t | ii | suited. | i} | suited.| suited. 
i} 1 | i I | 
| | | | i t I 
[Poorly |Poorly Poorly [Suited Suited Unsuited|Pocrly Suited |Unsuited}Unsuited|Poorly iPoorly 
| suited.| suited.| suited.| { suited, | ! | | suited.| suited. 
| ! i I | | i i I | 
Redding----------~-- [Poorly |Poorly |Poorly {Suited |Suited [UnsuitediPoorly {Suited Unsuited|Unsuited|Poorly |Poorly 
{ suited.| suited.| suited.| | I suited. | suited.| suited. 
t | | | 1 | | | | | 
L3?-Ss5-ss-ne ees ISuited [Suited iSuited |Suited [Suited [Unsuited|Suited [Suited |Unsuited|Poorly Poorly {Poorly 
Cortina | i ! I | I | suited.j suited.! suited. 
1 i | ' 1 | ! | | om 
138, 139-----------~ [Unsuited|Well [Well [Well Well Suited 1!Well IWell [Suited |Well Suited Suited. Eg 
Cosumnes | | suited./ suited.| suited.| suited. f suited.| suited. | | suited. ao 
= 
I | { 1 i 1 i 5 
@ 
< 


TABLE 12.--WILDLIFE HABITAT--Continued 


Vegetative elements 


i} Grain and {Domestic grasses | Wild |Riparian’ | |Riparian: { Non- | 
Map symbo. i seed crops | and iegumes | herba-~ | herba- | Shrubs |Desertic. shrubs, jHardwood] saline | Saline 
and soil name if | | ceous | ceous | and | shrubs vines, | trees {wetland |wetland 
i l | ' plants plants | vines | | and I | plants | plants 
I N : I | i | | | trees | i | 
| j | : | | | | ! | ! 
| | | Hy | | : | | i ' 
14 0------ 92-2 ------- IWell [Well |W [Well [Suited |Well Well [Suited [Well Suited Suited 
Coyotecreek | suited. | suited.| -| suited. | | suited.: suited. | | suiced.: 
| | i | t | | ! i 
141 ¢. P42ssSesSns5 55> [Suited |Well [suited |Well | Well [UnsvitedjSuited [Well ‘UnsuitediSuitec |Suited |Suited 
Delhi | | suited. | | suited.| suited. | | | suited.; | | | 
| | | | | ! | | | | | | 
| | | | ! | | | | | 
|Well |Suited [Well | Well lUnsuited|Suited |Well |Unsuited|Suited [Suited |Suited 
i i suited. | suited.| suited.] | | suited. | | 
| Hy | | | | | | | | | | 
Urban land | ! | | | | i | | i 
| i | | t | | H | | t 
144, 14$------------ |Well {We J) Well | Well lWell Suited |Well {Suited |Suited |Suited ‘Suited {Suited. 
Dello | suited.| suited.| suited.| suited.| suited.| | suited. | | i | | 
| | i t I 1 i | ! { | 
146, L4%5sso4--<55=4 ISuited [Well Suited [Well [Well Well [Well [Poorly {Well |Unsuited|Well |Well 
Della | | suited. | | suited.| suited.| suited.| suited.| suited.| suited.| | suited.| suited. 
i | | | | | | | 
148 2------------ on iWeil IWell [Well [Well [Suited |Well [Suited |Suited |Svited Suited |Suited. 
Dello } suited.| suited.| suited.| suited. | suited. | | | | 
i | i | | | | | | 
149-------------~--- iSuited |Suited |Suited [|W [Suited |Suited {Well Suited [Suited [Well FWell 
Devries | | | Site 1 i | suited. | } suited.{ suited. 
! | ! f | | 1 
150, 151. I j | ! j | | | 
Dumps | | | 1 i} 1 i 1 | 
| | | | | | i | | 
i52, 193, IWell |Well |Well |Well [Suited |Suited |Suited Suited {Suited [Suited |Suited 
Egbert } suited.| suited.| suited.| suited.| | | I { l I 
| | | | i | | | i 
158: | i} | | ' t | 
Egbert------------- {Well [Well {Well [Well Suited |Suited [Suited {Suited [Suited |Suited |Suited. 
{ suited.| suited.| suited.| suited.| suited.|{ | | | | 
| | | | | t | 
Urban land | | i | | | i | | i | | 
| 1 | | | i | | i | | 
156---------- nner Well iWell lWell [Well [Well Poorly {Well [Well |Unsuited|Well {Suited Suited. 
El Solyo suited. | suited-| suited.| suited.| suited.| suited.| suited.| suited. { suited. | 
I | | | 1 1 1 l | | | 
1L579--------- cece nnn {Suited Suited |Suited {Suited [Well lUnsuited[Suited [Suited [|Unsuited|/Suited [Well (Well 
Exeter { | | i suited. | I j 1 | | suited.{ suited. 
| | 1 | I | | | | | 
158------------- 0+ |Well Well |Well | Weil [Well Unsuited|Well |Well |Unsuited|Well [Poorly |Poorly 
Finrod suited.| suited.| suited.| suited.| suited. | suited.| suited. | suited.| suited.| suited. 
t | | | | I | | i | 
159. 1 i | | I | | | | 
Fluvaquents | L | I | | 1 | 
( | ! 1 | | | Ul 


erwopjeg ‘Ajunosd uinbeor ues 


€9e 


TABLE 12.~-WILDLIFE 


HABITAT--Cont inued 


Vegetative elements 


1 
1 Grain and {Domestic grasses {| Wild |Riparian| I [Riparian| | Nen- 
Map symbol i] seed crops | and legumes | herba- | herba- | Shrubs |Desertic| shrubs, |Hardwood| saline | Saline 
and soil name l | | ceous | ceous | and | shrubs | vines, { trees |wetland |wetland 
t | | ! plants | plants | vines [ f oand ] plants plants 
| N i I | ON | I | l | | | trees | I i 
i | i | i i Hl | | | | | 
| | I | I | | | | t | 
160----------------- [Well [Well [Well [Weil [Well |Poorly |Poorly |Poorly |Unsuited|Poorly [Well IWell 
Galt | suited.| suited.| suited.j suited.| suited.| suited.| suited.! suited.! { suited.| suited.| suited. 
i} | 1 | | | | | \ 
L6 Leone nnn nnn enn nnn- {Well | Well lwell [Well [Well [Poorly |Poorly |Poorly |Unsuited!Poorly [Well Well 
Galt | suited.| suited.{ suited.| suited.| suited.| suited.| suited.| suited. Suited.|! suited.|] suited. 
| | | | i ? j | | t 
162: | | | | | | | | | 
Galt--------------- [Well {Well |Well tWell Well [Poorly |Poorly [Poorly |Unsuited|Poorly |Well Well 
| suited.| suited.| suited.| suited.| suited.{ suited.| suited.} suited. | | suited.| suited.| suited. 
| | ft | I | | i i | | 
Urban land. | | | | ! I | i | | | { 
| i | | | i J | } 
163: 1 t i | | | | 1 | | 
Gonzaga------------ fUnsuited|Unsuited|Poorly |Unsuited|Suited {Unsuited|Suited |Suited iUnsuited|Poorly Unsuited|Unsuited. 
| i | suited. | 1 | | I | suited. | | 
| I ! i} 1 | | | t I 1 
Franciscan~-------- |Unsuited|Unsnited|Poorly |UnsuitediSuited |Unsuited|Suited {Suited [Unsuited[Suited |Unsuited|Unsuited. 
| I | suited. | | | i t | i | 
! | I | | | | | ! 
164: | i i | | | | 1 I f 
Gonzaga-----------— |Unsuited|Unsuited[Poorly jUnsuited|Suited [Unsuited|Suited |Suited fUnsuited}Pooriy |Unsuited|Unsuited. 
| | | suited. | t | | I | | suited. | | 
H | | i | I i 
Honker----~----7--- |Unsuited|Unsuited|/Poorly |Unsuited|Suited {Unsuited|Suited |Suited Unsuited|Poorly {Unsuited/Unsuited. 
| i | suited. | | ! { suited.| ! 
| | ! I | | | i 
Franciscan--~~------ \Unsuited|Unsuited|Poorly |Unsuited{Suited |Unsuited|Suited |Suited |Unsuited|Suited Unsuited|Unsuited. 
| | | suited. | i | { I 
! | | 1 I 
168: t 1 | | | | | | 
Gonzaga--~=-----~-- |Unsuited|Unsuited|Unsuited|Unsuited|Suited {Unsuited|Suited [Suited |Unsuited|Poorly Unsuited{Unsuited. 
| i | i | | suited. I 
| 1 | I | | | 
Honker------------- iUnsuited|Unsuited|Unsuited|Unsuited|Suited Unsuited|Suited jSuited Unsuited|Poorly |Unsuited|Unsuited. 
t | | | ! i | suited. | 
| I i j I 
Franciscan-~~------— |Unsuited|Unsuited|Unsuited|Unsuited|Suited [UnsuitedjSuited |Suited |UnsuitedjSuited Unsuited|Unsuited. 
| { | f | I ! 
166, 16?-----------~ [Well IWell IWell Well [Well |Suited |Well isuited [Suited |Suited Suited (Suited. 
Grangeville | suited.| suited.| suited.| suited.| suited. suited. | 
1 ! | 1 | | i 
168----~---~-------~ fWell Well Well iWell lWell [Suited Well Poorly |Suited Poorly |Weil [Well 
Guard | suited.| suited.| suited.| suited.| suited.| | suited.| suited. suited.] suited.! suited. 
| | | | | ( { i 
169---------------- = [Suited {Well Suited |Well Well Poorly |Suited {Suited |Poorly [Suited |Suited |Suited. 
Guard i | suited. suited.| suited.| suited. | | suited. I 
I | i ( 


poe 
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TABLE 12.--WILDLIFE 


HABITAT--Continued 


i Vegetative elements 
| Grain and [Domestic grasses | Wild |Riparian! {Riparian| | Won- 
Map symbol I seed crops | and legumes | herpa- | herba- Shrubs |Desertic! shrubs, |Hardwoodj saline Saline 
and soil name | | ceous | ceous | and | shrubs vines, trees j;wetland |wetland 
I i i | | plants | plants | vines | io and | |! plants | plants 
t N | I | N | I I | | I | trees | i | 
i | | | | ! | | | | i | 
i | | 1 | | | : | | | | 
TO g SPER Sess: [Well] [Well [Welk [Well |tie11 [Well !Well iWell [Suited [Well [Suited ‘Suited. 
Hicksville | suited.| suited.| suited.| suited.| suited.| suited.i suited.j suited. | | suited.! i 
| | | i : | : ! ! i | 
--|Well iWell |Well lwWell [Well {Well [Well |Well (Suited jWell iSunited |suited. 
| suited. | suited.| suited.| suited.| suited.j suited. suited.| suited. | | suited. j | 
| | ' | | | | i | | 
173-------— ESS RSoHe: PWell [Well [Well jWell |Well |Poorly Poorly |Poorly |Unsuited|Poorly |Well !wWell 
Hollenbeck i suited.| suited.| suited.| suited.| suited.| suited.| suited.| suited. | | suited.| suited.! suited. 
j | | | ! 4 | | i { 
L)denernen nnn tnnrn -|Well |Well |Well [Well (Well [Suited \lPoorly [Well [Poorly (Poorly |Weil | Wel] 
Hollenbeck | suited.| suited.| suited.| suited.| suited.| i suited.| suited.! suited.! suited.| suited.| suited. 
| i \ | | I | | \ | | 
417$------+------ w---|Suited {Well Suited |Well IWell {Unsuited|Suited |Well {Unsuited|Suited |Suited |Suited. 
Honecut | | suited. | { suited.| suited.] | suited. | | | 
| | 1 I | | i ' 
176: I | | | I i | } | ) 1 | 
Honker -{Unsuited|Unsuited|Poorly |UnsuitediSuited jUnsuited!Suited |Suited |Unsuited{Poorly |Unsuited|Unsuited. 
| t f suited. | I i | suited. 
| ' H | | t { | | 
Vallecitos--------— [Unsuited|Unsuited{Poorly |Unsuited|Poorly Unsuited|Poorly {Suited |UnsuitedjUnsuited|Unsuited|Unsuited. 
I { suited. | suited. | suited. | | ] | | 
I | | | | I I 
Gonzaga----------- > [Unsuited|Unsuited|Poorly {Unsuited|Suited |Unsuited|Suited Suited |Unsuited|Poorly |Unsuited|Unsuited. 
I | | suited. | | | | | | suited. 
I I | i | 1 | 
177: | | ! 1 | t | I | 
Honker------------> |Unsuited|Unsuited!Poorly Unsuited|Svited Unsuited|Suited {Suited |Unsuited|Poorly |Unsuited Unsuited. 
I | suited. | | | | suited.| 
| | 1 | | | | | | i 
Vallecitos-------~- |Unsuited|Unsuited|Poorly |Unsuited|Poorly {Unsuited|Poorly Suited [|Unsuited|Unsuited|Unsuited|Unsuited. 
I | suited. suited. { suited.|} i t | 
1 | | | I | i | | i 
Honker, eroded----- [Unsuited|Unsuited|Poorly |UnsuitediSuited Unsuited|Suited |Suited Unsuited|Poorly |Unsuited|Unsuited. 
| suited. | i} i | | | suited. | 
| J | I t | | ! 
178; | 1 I { I 1 | I 
Honker------------— Unsuited | Unsuited | Unsuited|Unsuited|Suited Unsuited{Suited |Suited |Unsuited|Poorly |Unsuited!Unsuited. 
| 1 i | 1 | suited. | 
| | I | I | | 
Vallecitos—---~--~---- |Unsuited Unsuited{Unsuited[Unsuited[Poorly |Unsuited|Poorly Suited Unsuited |UnsuitedjUnsuited|Unsuited- 
1 l I { suited. | | suited. | | t ! 
| ( { | I I | | I I 
Honker, eroded----- |Unsuited|Unsuited|Unsuited|Unsuited|Suited Unsuited!Suited Suited Unsuited|Poorly |Unsuited{Unsuited. 
| | | i | | suited. | 
i | | I | i I 
L19---------- nnn [Suited [Well Suited {Well IWell Well |Well [Poorly [Well {Unsuited{Well Well 
Itano I { suited.| | suited.| suited.| suited.| suited.| suited.{ suited.{ { suited.| suited. 
l I I ! | | | 1 | I 
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TABLE 12.--WILDLIFE HABITAT--Cont inued 


wo 
Q 
| Vegetative elements a) 
| Grain and |BDomestic grasses | Wild |Riparian| | [Riparian | | Non- | 
Map symbol ! seed crops | and legumes | herba- herba- | Shrubs |Desertic| shrubs, |Hardwood| saline | Saline 
and sail name i | | ceous | ceous | and | shrubs | vines, | trees |wetland |wetland 
I ! | I } plants ; plants | vines |[ | and | ! plants | plants 
I N | I } N I | | i ! { trees | | ! 
! | | | | | | | | 1 | 1 
| | | | | | | | | ! | 
180----~------------ {Well tWell [Well [Wel] [Well iPoorly |Poorly !Poorly |Unsuited|Poorly |Well fWell 
Jacktone | suited.| suited.| suited.! i suited.| suited.| suited.| suited.) | suited./ suited.| suited. 
| | i | | | 1 | | | | | 
181: | | | | | i ! | | | | 
Jacktone==~~------- |We 11 [Well [Well iWell | Well [Poorly |Poorly |Poorly |Unsuited|Poorly |Well lWell 
i suited.| suited.| suited.| suited.| suited.| suited.| suited.! suited. {| suited.| suited.j suited. 
| | | | t [ | | | | | 
Urban land. | i i | | | 1 | I | t 
| I J | i | | | | | | 
182 en - ener ne nnn n enn iSuited [Suited [Suited [Suited |Suited Suited |Suited [Well [Suited |Poorly |Well | Well 
Jahant I | I I ' | ' suited. | suited.| suited.| suited. 
| ! i | i | i i 
183----- enn nnn nnn [Suited |Suited |Suited [Suited |Suited |Unsuited|/Poorly |Suited |Unsuited|Suited [Poorly |Poorly 
Jahant y | | f | ! | suited. | | | 1 suited.| suited. 
I | | | ! | | | | I I | 
184-----s- snore ee se |Poorly |Poorly |Poorly |Poorly [Suited |Unsuited [Poorly {Suited Unsuited!Unsuited|Unsuited|Unsuited, 
Kaseberg | suited.{ suited.| suited.| suited.{ | suited. | I I ] | 
| I ! | { | i | ! | I | 
185, 186------------ {Poorly |Poorly Poorly {Suited [Suited [Unsuited|Poorly |Suited |Unsuited|Unsuited|Unsuited|Unsuited. 
Kaseberg | suited.| suited.| suited. ! 1 suited. | i i | 
| i | | 1 | I | I | I 
187: 1 | i f 1 i | f | 
Keyes--------------|Poorly |Poorly iPoorly |Poorly |Suited | Unsuited|Poorly |Suited |Unsuited|Unsuited|Unsuited|Unsuited. 
| suited./ suited.| suited.| suited. | | } suited. i t ! | ] 
| i I | | | t I ! i I 
Bellota~----------- {Poorly [Poorly {Poorly |Suited (Suited Unsuited|Poorly [Suited |Unsuited|Unsuited|Unsuited/Unsuited. 
} suited.| suited.1 suited. | f | suited. | | | | 
| | I I | i | | | | | 
188: I | 1 | 1 | i 
Keyes- -~|Poorly {Poorly Poorly [Poorly [Suited Unsuited|Poorly {Suited [{Unsuited|Unsuited|Unsuited|Unsuited. 
| suited-| suited.| suited.| suited. | | suited.} I I I I 
! | | 1 I | | | f | | 
Redding------------ IPoorly |Poorly {Poorly [Suited [Suited |Unsuited|Poorly |Suited Unsuited|Unsuited|Poorly Poorly 
| suited.| suited.{ suited. | | I { suited. | | | { suited.| suited. 
I | | | ! | | i I | 
189--------++-------- Well [Well [Well [Well iWell Unsuited|Well [Well Unsuited|Well [Poorly [Poorly 
Kingdon | suited.| suited.{ suited.| suited.| suited. | | suited.| suited. { suited.| suited.j suited. 
i i} i | 1 1 i | l | ' 
190----------+------- [Suited {Well [Suited {Well |Well {Well iWell [Poorly {Well [Unsuited|Well [Well 
[| suited. Suited. { suited.| suited,! suited.| suited.| suited. | | suited.| suited. 
| | I | ! [ | { 
| i | t | i | | | ! 
Suited {Well [Suited jiWell |Well (Well lWell HPoorly {Well |[Unsuited|Well | Well 
| { suited. | | suited. | suited.| suited.}! suited.| suited.| suited. | | suited.| suited. ty 
1 | ! | | | | | = 
Ryde--------------- [Suited [Well {Suited |Well [Well |Well [Well {Poorly |Well {Unsuited |Well [Well wo 
| suited. { suited.| suited.| suited.| suited,| suited.| suited. | { suited.| suited. 5 
i | ! 4 t | i i i I | oS 
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HABITAT-—Cont inued 


Vegetative elements 


| 
| Grain and {Domestic grasses | Wild |[Riparian| t |Riparian| | Nen- | 
Map symbol I seed crops | and legumes | herba- | herba- | Shrubs |Desertic: shrubs, |Hardwood| saline | Saline 
and soii neme | | | ceous | ceous |! and | shrubs { vines, | trees [wetland [wetland 
| | | I | plants | plants { vines | ! and i | plants | plants 
j N | I | N i Bf | | ij | | trees | ft I 
1 | | i | ! | | | | i 4 
| | | i t 7 | | | | | 1 
192: | | | | : | | i | t | | 
Lithic Xerorthents. | | i | | | t | | | | 
| | | i i | | i | | | 4 
Ioomes-~----------- [Poorly |Poorly ‘Poorly |Pcoriy |Poorly |Unsuited!Pcorly |Suited !Unsuited!Unsuited|Unsuited jUnsuited. 
| suited.’ suited.| suited.| suited.| suited. | | suited. | ‘ 1 I | 
| : | | | | : | i 1 | | 
--|Suited iSuited [Suited |Suited [Suited |Suited jSuited [Well |Suited |Poorly |Well |Well 
H H | | | | ! | suited. | | suited.[ suited.| suited. 
| | I i | | | | | i | 
194--------- oan nen |Suited |Suited [Suited jSuited |Suited {Poorly |Suited |Well [Peorly |Poorly |Suited |Suited. 
Madera | | I | t | suited. | | suited.| suited.| suited. | | 
| | I | I 1 | | | | I 
195: i I | ! | | i | | 1 
Madera---~-----— 7-7 Isuited Suited [Suited jSuited {Suited |Suited |Suited jWell [Suited |Poorly |Well jWell 
| I | | | suited. | } suited.| suited.| suited. 
| | i | | | \ | | | 
Alamo------~--~-~--— ISuited {Suited |Suited |Suited |Suited [Suited {Suited |Suited |Suited [Poorly {Welt [Well 
| | t i | i | t | suited.{ suited.| suited. 
| } i | | | | t | | | 
ISuited |Suited |Suited {Suited |Unsuited|Suited [Suited jUnsuited|Poorly (Suited |Suited. 
| | t | 1 suited. | E 
| 1 | } I | { 
|Well [Well | Well {Well |Suited [Suited Suited |Suited |Suited |Suited [Suited. 
Merritt suited.| suited.| suited.| suited.| suited.| | | | | I 
| | | ! | i | | 
198----------------— Well IWell well [Well |Well ISuited {Well Suited |Suited {Suited [Suited |Suited. 
Merritt suited.} suited.| suited.| suited.| suited. | | suited. t i I 
I | | 1 \ | | 1 | i 
199----------- HHH jSuited |Suited {Suited |Suited |Suited |Unsuited|Poorly {Suited Unsuited|Suited |Poorly {Poorly 
Montpellier | | t I | suited. | I i | suited.| suited. 
| | i I | | Hl I | 
200: i | f | i | I | I | 
Montpellier- |guited |Suited |Suited {Suited |Suited jUnsuited|Poorly |Suited |Unsuited|Suited {Poorly [Poorly 
t { | | | suited.| i | suited.| suited. 
! | i | | | t ! | i { 
Cometa-~-----<----- Suited Suited [Suited |Suited |Suited |Unsuited|Poorly {Suited |Unsuited|Suited [Poorly {Poorly 
| | | suited. | | ) suited.| suited. 
i | t | | | | 
203----Se3-SS48-545 > [Suited [Well [Suited [Well tWell |Unsuited|Suited |Well |Unsuited|Suited |Suited |Suited. 
Nord | | suited. | ft suited.! suited. | | | suited. | ! | | 
| | t 4 j ! t | | | | 
202, 203------------ |Poorly |Poorly {Poorly iSuited |Suited {Unsuited!Poorly {Suited |Unsuited|Unsuited|Unsuited|Unsuited. 
Pardee i snited.| suited.j suited. | | I { suited | i l | | 
! t i | | | 1 t E | 
204, 205--------~--- | Well Iwell |Well [Well [Well |Suited |Well |Poorly |Suited |Poorly |Well Well 
Peltier | suited.| suited.| suited.| suited.{ suited.| | suited.| suited. | suited.{ suited.| suited. 
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TABLE 12.--WILDLIFE HABITAT--Continued 


Vegetative elements 


| 
| Grain and [Domestic grasses | Wild |Rivarian| { |Riparian| | Non- | 
Map symbol | seed crops } and legumes | herba- | herba- | Shrubs |Desertic shrubs, |Hardwood| saline | Saline 
and soil name y i | ceous | ceous | and | shrubs j wines, trees |wetlanc |wetland 
| | | | | plants | plants ' vines | | and | plants | plants 
| N : I | N | Ae i é i i | trees | ! H 
| | | } | | | | | | i | 
1 | | i | | | i | | I | 
206, 207, 208------- iPoorly |Poorly {Poorly |Suited |Suited {Unsuited|Poorly iSuited jUnsuitediUnsuited|Unsuited|Unsuited. 
Pentz | suited.| suited.| suited. | | i | suited. | | if it I 
| i | | ! I t | | | I | 
209: i I I i I t I I | I ! 
Pent z---------~---- {Poorly |Poorly |Poorly |Suited |Suited IUnsuited|Poorly |Suited |Unsuited|Unsuited[Unsuited!Unsvited. 
| suited. | suited.{ suited. | | | | suited.! | | I | 
| | | | | ! | i : { | | 
Bel lota------------ [Poorly Poorly |Poorly .Suited |Suited iUnsuited!Poorly |Suited |Unsuited/Unsuited‘Unsuited|Unsuited. 
i suited.| suited.| suited.| ! | suited. | | 
i i | i | | | | | | 1 
210; | | t | | | | | | | | t 
Pent2-------------- [Poorly [Poorly |Poorly !Suited |Suited iUnsuited|Pocrly |Suited [{Unsuited|Unsuited|Unsuited|Unsuited. 
suited.| suited.| suited. | | [ ! suited. ! 
i | | | | | | | | t it | 
|Poorly [tPoorly {Poorly |Suited jSuited |Unsuited|Poorly [Suited fUnsuited|UnsuitediPoorly |Poorly 
suited.| suited.[ suited. | I | | suited. | | | | suited.| suited. 
| | | i 
211----------------- Poorly |Suited |Poorly iSuited |Suited |Suited |Svited ‘Suited |Suited [Poorly |Suited [Well 
Pescadero | suited. | | suited, | | | i | | { suited. | | suited. 
| j i | 1 | | | | t ! | 
212----~----------~-- IReorly |Pooriy |Foorly |Suited [Suited |Unsuited/Poorly |Suited [Unsuited|Unsuited|Poorly [Poorly 
Peters { suited.| suited.( suited.| | | I suited. : | | | suited.} suited. 
| | | I | | 1 | | 
21gessso SSS see oe |Suited [Well ISvited |Well [Well |Well |Well [Poorly [Well fUnsuited|Well {Well 
Piper I | suited. suited.| suited.| suited.| suited.| suited.| suited. | i suited.| suited. 
| | 1 | | j | t | I | 
214. ! | I i | | f | | ! | | 
Pits I ! { 1 | i | | 
H | | | | | 
-tWell [Suited [Well [Suited |Well |Unsuited|Well [Suited |UnsuitediPoorly |Poorly |Poorly 
| suited. | suited. | suited. | suited. | | f suited.{ suited.{ suited. 
| i 1 1 | | t f f 
216, 217, 218------- Suited [Suited [Suited [Suited jSuited {Unsuited[Poorly |Suited [Unsuited/Suited |Poorly |Poorly 
Ramoth | 1 | I i | suited. | | suited.| suited. 
: | | | | | i | | 
219, 220, 221l------- [Poorly Poorly Poorly |Suited |Suited |Unsuited |Poorly {Suited |Unsuited|Unsuited|Poarly |Poorly 
Redding | suited.| suited.| suited.| I { suited. | 1 i | suited.| suited. 
| i i i 1 t | I 1 t | 
@22so5 Ss -Sc ee Ses seers fWeil [Weil [Well Well tWell [Suited |Well IWell |Suited Well [Suited |Suited. 
Reiff | suited.| suited.| suited.| suited.| suited.| | suited.| suited.| suited. | | 
I 1 i 
225 -5=s5SsSSs7E err |Well Well {Well IWell Well [Poorly {Well iWell {Unsuited |Well iSuited |Suited. 
Reiff | suited.{ suited.! suited.| suited.{ suited.| suited.| suited. | suited.j suited. | | 
i I | | | | | I i | 
224, 225- -|Suited {Well [Suited |Well Well {Well [Well [Poorly [Well lUnsuited|Well |Well 
Rindge | I suited. | [ seited.| suited.| suited.| suited.| suited.| suited. | suited.| suited, 
| I I 1 E 1 | | | 
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TABLE 12.--WILDLIFE HABITAT--Continued 


Vegetative elements 


| Grain and |Domestic Wild |Riparian! i 'Riparian| i Won- | 
Map symbol seed crops | and legumes | herba- herba- | Shraps |Desertic; shrubs, [Hardwood saline | Saline 
and soil name | i | ceous | ceous | and | shrabs | vines, | trees |wetland !wet.and 
| j | | | plants | plants | vines | [| and i | plancs j plants 
| N | I | N i T i | | | trees | | | 
| i | : : p ! i | | | 
: i | | | 1 H | | | | 
22 6---ser nnn [Weil |Wel* tWell | Well |Weil |Suited [Suited [Well [Wel IWell iWell iWell 
Rioblanche | suited.| suited.| suited.| suited.| suited.| | | suited.| suited. suited.| suited, suited. 
| | | 1 | i | ! | | i 
227: ! ! | ' ' | i t 1 i | 
Rioblancho--------~ tWell iWell IwWell lWeil [Weil [Suited (Suited |Welt [Well [Well well iWeli 
: suited.{ suited.; suited.| suited.| suited.} | suited.| suited.| suited.; suited.i suited. 
| | | | | 3 | i | | 
Urban land. | | | | | | | | | | i 
| | | | | | | | | | 
228, 229-----------~ |Suited [Suited |Suited {Suited jell |Unsuited|Poorly |Suited |Well ;Unsuited!Poorly |Peorly 
Rockiin | 1 | i suited. | | suited. | suited. 1 ! suited.| suited. 
; | i | | | i : | | j 1 
230, 231, 232------~ Well [Well [Well |Weil Well {Suited {Weil [Poorly |Suited |Poorly Weil jWell 
Ryde suited.| suited.| suited.| suited.| suited. | | suited.| suited.| | suited.| suited.| suited. 
| | | | i | | i | | 
233: | } | | | | | | | : | 
[Welk (Well [Well [Weil {Suited {well ‘Poorly |Suited |Poorly |Well {Well 
| suited.| suited.| suited.| suited. suited.| suited.| stited.| suited.| suited. 
| | | | | | | 
[Well {Well [Well lWell Suited |Well Foorly jSuited [Poorly |Weli jWell 
suited.| suited.| suited.j suited.| suited.| | suited.| suited. | [ suited.| suited.| suited. 
| 1 | i} | | | 
234, 235------------ Well [Well [Well [Well {Well [Suited {Well {Well [Suited {Well iSuited |Suited. 
Sailboat suited.| suited.| suited.| suited.{ suited. suited.{ suited.| suited. | 
! | ' | | 1 I | \ | | I 
236----- 9-2 jSuited |Suited Suited |Suited Suited |Suited [Suited Well |Suited [Poorly Well Well 
San Joaquin | | l | suited. | { suited.j suited.| suited. 
| | | I ' i | | | 
237------- ect ISuited |Suited jiSuited [Suited |Suited [Poorly {Suited Well {Poorly |Poorly [Suited [Suited. 
San Joaquin i | \ | | suited. | suited.| suited.{ suited.| j 
i | | | 1 \ 1 1 I 
238--+----- ooo |Suited |Suited |Suited [Suited |tell {Unsuited|Suited {Suited |Unsuited|Poorly iWell [Well 
San Joaquin I l I I { suited. l | I suited.| suited.| suited. 
1 l | | | i} | | | 
239-----------0 on [Suited iSuited Suited |Suited |Well |Unsuited| Suited Suited !Unsuited!Poorly [Suited |Suited. 
San Joaquin | | | | | suited. | | t { { suited.| | 
! \ 1 ! ' i | | 
240, 243 --|Suited {Suited {Suited [Suited [Well LUnsuited|Suited |Suited |Unsuited|Poorly [Well |Well 
San Joaquin | | | | | swited.| 1 | | | suited.| suited.{ suited. 
| | | I | | | | | | 
242: t | i t { I ! | | | | 
San Joaquin--~--~-~- [Suited [Suited |Suited {Suited {Well lUnsuited|Suited |Suited |Unsuited|Poorly |Well | Well 
i | i | { suited.| i | | suited.| suited.| suited. 
i | | | 4 | I | { 1 
Urban land- | | | | | | | \ | 
| t | | | | | | | | 
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TABLE 12.~-WILDLIFE HABITAT--Continued 


w& 
NM 
Vegetative elements Oo 
Grain and [Domestic grasses j Wild [Riparian |Riparian| Non- 
Map symbol | seed crocs and legumes i herbe~ | herba- | Skrups |Desertic| shrubs, |Hardwocd| saline | Saline 
and soil name | | | ceous | cecus | and { shrubs | vines, trees |wetland |wetland 
£ j i | plants | plants | vines | ! and | plants |; plants 
I N | I I N | I i : ! | | trees | | | 
i | | | ! | ! | | | | | 
l | i | I 1 I | | | | 
243, 244-------~-~--- Fell [Weil [Well Well [Well [Suited |Suited jSuited !Suited |Suited |Suited |Snited 
Scribner | suited.| suited.| suited.| suited.! suited.} | | | | | i 
i | | | | | i | | | ! | 
245: | i] I | I I | t | 
Scribner----------- |Well fWell [Well [Well |Well [Suited jSuited !Suited [Suited |Suited |Suited |Suited. 
suited.| suited.| suited.} suited.| suited./ | H | i | | 
| | 1 | | i i | i 
Urban land. | | | j i | | | | | | f 
| f t | | | i | | | | | 
Suited |Well [Suited |Well Well iWell [Well Poorly |Well jUnsuited|Well [Well 
| suited. | { suited.} suited.| suited.| suited.| suited.| suited.f | suited.| suited. 
i t | | | | | | | t 1 
Suited |Well |Suited |Well [Well |Well |Well |Pooriy |Well |Unsuited|Well [Well 
Shinkee 1 i suited. | suited.i suited.| suited.| suited.| suited.| suited. | | suited.| suited. 
t I | i I i | 1 | | | | 
248, 249, 250---~~-- |Well IWell IWell [Well [Well [Poorly jPoorly |Poorly |Unsuited|Poorly |Well | Well 
Stockton suited.| suited.| suited.| suited.| suited.| suired.| suited.| suited.] | suited.| suited.| suited. 
1 | | | Il | i | i 
251: I I | 1 | t | | | | t 
Stockton----------- [Well Well iWell fWell [Well IPoorly |Poorly |Poorly |Unsuited|Poorly |Well [Well 
| suited.| suited.| suited.| suited.) suited.| suited.| suited.| suited. | [ suited.| suited.| suited. 
i i | | | | | | | | t | 
Urban land. | 1 t f fl i | | t 
| { t | | | ! | I | 
25 2annn nnn nnn IWell [Well Well [Well [Well [Poorly [Well [Well |Unsuited|Well Suited {Suited. 
Stomar i suited.{ suited.{ suited.| suited.| suited.| suited.| suited.| suited. | | suited. j I 
| | | | | | I | 
253-~-2------------- | Well Well [Well (Well |Well {Suited Well IWell {Poorly {Suited Suited Suited. 
Stomar | suited.| suited.| suited.| suited.| suited.| | suited.}| suited.| suited.] I I 
I i i ! I | 1 
284---—---~- nnn ene [Suited [Well {Suited |Well fWell |Unsuited|Suited |Well Unsuited|Suited Suited |Suited. 
suited.| | suited.[ suited, | | suited. t i F 
| I | i | 1 t 
Well Suited [Well [Well Unsuited|Suited {Well [Unsuited|Suited |Suited Suited. 
Tinnin | | suited. ] | suited.{ suited.] I | suited. | 
| | i I i | | ! 
25 6-----~------------ iWell Well Well {Well Well IUnsuited|Weil Well Unsuited|wWell {Poorly |Poorly 
Tokay | suited.| suited.| suited.} suited.| suited} suited.| suited.| } suited.| suited.| suited. 
| { | i i | 
257: i | | ! | 
Tokay—--------~----- iWell Well tWell {Well [Heli [Unsuited|Well iWell Unsuited|Well iPoorly [Poorly 
| suited. | suited.| suited.| suited.| suited.| | suited.| suited. j | suited.| suited.| suited. 
| i | | | ! i 
Urban land. | i | | | | t 1 | I i fed 
| i ! \ f | I I i 2: 
258~---~---~-------- fSuited [Suited Suited |Suited |Suited [Poorly |Suited [Suited IPoorly {Suited {Suited |Suited. fe) 
Trahern I 1 | suited. | f suited.} 1 | 5 
| t i I ! d | | I 1 s 
“< 


TABLE 12.--WILDLIFE HABITAT--Continued 


i Vegetative elements 


! Grain and [Domestic grasses | Wild |Riparian| j (Riparian! | Non- | 
Map symeol : seed crops and legumes | herba- | herba- | Shrubs jBesertic| shrubs, |Kardwoad| saline | Saline 
and soil name i | ceous | ceous | and | shrubs | vines, | trees jwetland |wetland 
H i I | plants | plants | vines | | and | i plants | plants 
| N | I i N | L; I I | | | trees | i | 
i | i | | | | ! | | | | 
i | t | | | i | I | ! I 
25 Q---— --- nomen een Suited |Suited jiSuited |Suited |Suited |Unsuited|Suited /|Weli |Unsuited|Suited |Unsuited|Unsuited. 
Tujunga | | ! | | | | | suited. | | i | 
i | i | | | | i t | | | 
260. : | 1 | | | | i \ \ 
Urban land | fi | ! | | | { | : 
! | | | i | | | { i f 5 
261----------------- {suited |Well {Suited |Well [Well We |Well |Poorly iWell |Unsuited| fell 'Well 
Valdez | | suited. | ! suited.| suited.| -| suited.| suited.| suited. | ! suited.: suited. 
| | | | | | | i f 
| | | | | | | | | t t 
|Poorly {Unsuited|Suited  |Poorly |Suited Unsuited|Poorly |Suited [Unsuited|Poorly {Unsuited!Unsuited. 
| suited. | | | suited. | | | suited. | | | suited. | i 
| | | | | | | | | | i 
Carbona------------ [Poorly |Unsuited|Suited |Poorly |Suited |Unsuited|Poorly [Suited |Unsuited|Poorly [UnsuitediUnsuited. 
| suited.! soited.| I | suited. | | suited. | 
i | | i I | | | | | i i 
263--9--92----- HH {Suited {Well Suited {Well [We fell {Well [Poorly {Well | Unsuited {Well {Well 
Venice H | suited. | 1 suited.! Saatad, suited.| suited.| suited.| suited. | | suited.| suited. 
i 1 | 4 I | t | 1 | ! | 
264 -- ne nnn nana fSuited [Well [Suited 'Well [Welt Well |Well Poorly {Weil | Unsuited {Well {Well 
Venice t { suited. { suited.| suited.| suited.| suited.| suited.j suited. | { suited.1 suited. 
! 1 | | | | ! | i { 
26§--------+----- n= {Suited {Suited |suited |Suited ISuited [Poorly |Suited [Suited {Poorly |Suited [Suited {Suited. 
Veritas ! i | i | | suited. | { suited. | | i 
| ! 1 t I | | | 1 | ( i 
266------~------=--- {Suited {Well Suited [Well lWell IUnsuited|Suited |Well {Unsuited|Suited {Suited |Suited. 
Veritas suited. { suited.| suited.| i | suited. | | i i 
| | | i | | | | 1 | 
267- |Suited |Suited |Suited [Suited |Suited iPoorly |Suited [Suited [Poorly |Suited [Suited |Suited. 
Veritas | | | | | { suited. | } suited. § ' | 
| | | j | 1 ! I | 
Well | Well | Well [Well |Well IPoerly |Well | Well {UnsuitediWell Suited |Suited. 
suited.| suited.| suited.| suited.| suited.) suited.| suited.| suited.j 1 suited.| I 
} | | 4 | | 1 i I | 
269---~------------- Well | Well fWell IWell |Well [Suited |Well well [Poorly |Suited |Suited |Suited. 
Wernalis suited.| suited.j suited.| suited.| suited.{ | suited.| suited.| suited. | I I 
| ! | | i | | | | I | 
270, 271-------~----— Well Well (Weil IWell [Well |Unsuited |Well [Well lUnsuited|Well [Poorly [Poorly 
¥ignolo | suited.| suited.! suited.| suited.| suited. | | suited.| suited. | | suited.| suited.| suited. 
i | I | | | | [ i | I I 
Cy ae Well fWeEl {Well |wWell |Well |Suited |Well {Well |Poorly |Suited |Suited [Suited. 
Vina suited.| suited.| suited.| suited.| suited. | | suited.[ suited.| suited. | 1 t 
| t ! | | | | 1 | | I | 
7M 0 lean Suited Well iSuited |Well [Well [Well |Well Poorly |Well [Unsuited|Well [Well 
Webile t } suited. | | suited.| suited.| suited.| suited.{ suited.| suited.| | suited.}| suited. 
I i t \ | | | | I I 
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TABLE 12.--WILDLIFE HABITAT-~-Cont inued 


wo 
= “I 
] Vegetative elements aS 
I Grain and [Domestic grasses j Wild |Riparian| | {Riparian | | Non- | 
Map symbol | seed crops | and legumes | herba- | berba- | Shrubs |Desertic| shrubs, |Hardwood| saline | Saline 
and soil name i | | ceous | ceous | and | shrubs { vines, | trees {wetland |wetland 
1 | I | plants | plants | vines {| | and I § plants | plants 
N I I | N | I | i | | | trees | | | 
I ! | | I I | | i | t 
| I t | 1 | I | | | | i 
274----------------- iPoorly {Suited Poorly |Suited fSuited |Suited [Suited |Suited |Suited |Poorly |Suited |Well 
Willows | suited. | | suited. j | | | | suited. | | suited. 
1 | | | | i 
21538 | ! | | | | | i | | 
Wisfiat------------ Unsuited|Unsuited|Poorly |Unsuited|Poorly |Unsuited|Poorly jiSuited [{Unsuited|Unsuited|Unsvuited|Unsuited. 
{ | suited. | | suited.) | suited.t | | I 
i | i | ! t ! | | i I 
Arburua-— Unsuited|Unsuited|Poorly {Unsuited/Suited |Unsuited|Suited Suited |Unsuited|Poorly |Unsuited|Unsuited. 
| | suited.| | | | suited. | 
| i | | | | 
San Timoteo--------— Unsuited|Unsuited|Poorly |Unsuited/Suited |Unsuited|Suited {Suited {Unsuited|Poorly |Unsuited|Unsuited. 
t | suited. | | | 1 i I | suited. | 
| | | I | 4 ' 
276: i 1 I 1 | | I | i | 
Wisflat------------ [Unsuited/Unsuited}|Unsuited{Unsuited|Poorly |Unsuited|Poorly Suited Onsuited|Unsuited|Unsuited|Unsuited. 
I | I | suited.| suited. | I | | 
I | | | | | i | | 
Arburua-~-~---~-~-~ IUnsuited|Unsuited|Unsuited|UnsuitediSuited |Unsuited|Suited |Suited |Unsuited{Poorly |Unsuited|Unsuited. 
I | I I 1 | { | { suited. | i 
i | | | | i i f i I Fl I 
—|Unsuited[Unsuitedf{UnsuitediUnsuited|Suited |Unsuvited|Suited Suited |Unsuited|Poorly [Unsuited|Unsuited. 
| | | f | i i | f suited. | | 
| | | 
277. i} | | | 
Xerofluvents | { 
! i 
278: ' | 


Xerofluvents. | 


| 
1 
| 
i 
i 
t 
i 


Xerorthents. | 


| 
1 
1 
! 
i 
i 
| 
| 
| | 


I 
I 
I 
I 
t 
i 
| 
| 
| 


| | | 
i | 1 
I i | 
| I I 
| I It I | 
| I | 
| | | 
| | | 
i | 
! | 
i i 
| 


| 
| 
| 
| 
i 
| 
| I 

| | 

| | 1 

279, 280------------ iSvited |Suited Suited | 
! | 

i | 

1 

| 

i 


Suited |Well fUnsuited|Poorly [Suited |Well Unsuited|Poorly |Poorly 
Yellowlark t suited. | | suited. | | suited. | suited.| suited. 
| | 1 | 4 i | | 
281, 282------------ [Well |Well Well Well |Well [Poorly [Well [Well [Unsuited|Weli [Suited |Suited. 
Zacharias suited. | suited.| suited.| suited.| suited.! suited.| suited.| suited.| | suited. | | 
I | | | | 1 | | i | 
283--------------- = IWell (Suited Well ISuited (Well [Unsuited|Well tSuited |Unsuited|Poorly |Poorly |Poorly 
Zacharias suited. | 4 suited. | | suited. | { suited. | | | suited.| suited.| suited. 


i 1 | | | | | i | | 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soi] was not rated. 


“slight," 


"moderate," and “severe.” 


TABLE 13.--BUILDING SITE DEVELOPMENT 


373 


See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation 


) 


Soil name and | Shallow Dwellings | Dwellings Small Local roads | Lawns and 
map symbol excavations without with commercial and streets landscaping 
| basements basements buildings 
~ 1 I 
| | 
101-- Moderate: Slight~-------- |Moderate: Slight-+------~-~- Slight--------- Slight. 
Acampo cemented pan. cemented pan. 
| 
102-----~-=------- Severe: Severe: Severe: Severe: Severe? Severe: 
Alamo | cemented pan, flooding, flooding, flooding, shrink~swell, wetness 
{ wetness. wetness, | wetness, wetness, low strength, taa clayey. 
i shrink-swell. cemented pan. shrink-swell. | wetness. I 
| | 
103*, 104*: | 
Alors nna - anna Severe: Severe: Severe: Severe: Severe: Severe: 
| cutbanks cave, | shrink-swell, slope, shrink-swell, low strength, slope, 
slope. slope. shrink-swell. Silape. slope, too clayey. 
shrink-swell. 
| 
Vaquero---- ao Severe: |Severe: [Severe: Severe: Severe: Severe: 
cutbanks cave,| shrink-swell, slope, | shrink-swell, shrink-swell, slope, 
slope. slope. shrink-swell. slope. low strength, too clayey. 
I | ! slope. 
105*: 
Amador-~-------<- |Severe: |Moderate: Severe: Severe: Moderate: Severe? 
depth to rock.| slope, depth to rock.| slope. depth to rack,| depth to rock. 
| | depth to rock. slope. 1 
| 
Lithic t | 
Xerorthents. 
106, 107---+--~--- |Moderate: Severe: Severe: Severe: Severe: Slight. 
Archerdale | too clayey. | Flooding, flooding, flooding, | low strength, 
| { shrink-swell. | shrink~swell. shrink-swell. | shrink-swell. 
i | 
1048. | 
Arents 
109------~-------- |Severe:s Severe: Severe: Severe: Moderate: Moderate: 
Bisgani cutbanks cave.| flooding. flooding. flooding. flooding. droughty, 
| | 1 too sandy. 
i | 
110-----~-+------- |Moderate: Severe: Severe: Severe; Severe: Slight. 
Boggiano cemented pan. flooding. flooding. flooding. low strength. 
| | 
111, 112---------- Slight--------- |Moderate: Moderate: Moderate: Moderate: Slight. 
Bruella ! shrink-swell. shrink~swell. shrink-swell, shrink~swell. 
Moderate: Moderate: Moderate: Severe: Slight. 
shrink-swell. [| shrink-swell. shrink-~swell, | low strength. 
| slope. 
114%, 115*: | | 
Calla------------ Severe: |Severe: Severe: Severe: Severe: Severe: 
slope. slope. ( slope. slope. low strength, slope. 


See footnate at end of table. 


rf 


slope. 
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TABLE 13.--BUILDING SITE DEVELOPMENT~-Continued 
~ 
Soil name and { Shallow Dwellings Dwellings Small Local roads Lawns and 
map symbol | excavations | without with commercial and streets landscaping 
i basements basements buildings 
| 1 [ | 
114%, 115*: | } ( 
Carbona---------- Severe: Severe: Severe: Severe: {Severes Severe: 
| slope. shrink-swell, slope, shrink-swell, | shrink-swell, slope. 
slope, slope. low strength, 
slopes. 
| 
116*: ( | 
Calla-----~------- Severe: |Severe: Severe: Severe: [Severe: Severe: 
| slope. slope. slope. slope. low strength, slope. 
| slope. 
| | | 
Pleito--------+-- Severe: iSevere: Severe: Severe: Severe: Severe: 
slope. ! slope. slope. slope. | slope. slope. 
! 
L1?e-s3en eee e----- Severe: Severe: Severe: Severe: Severe: Slight. 
Capay | cutbamxs cave.| Flooding, flooding, flooding, low strength, 
shrink-swell. shrink~swell. shrink-swell. shrink-swell. 
I I | 
118, 119---------- Severe: Severe: Severe: |Severe; Severe: |Severe; 
Capeay cutbanks cave.| shrink-swell. shrink-swell, shrink-swell. | low strength, too clayey. 
| shrink-swell. 
! 
120-------------~- |Severe: Severe: |[Severe: Severe: Severe: Severe: 
Capay | cutbanks cave.| shrink~swell. shrink-swell. shrink-swell. shrink-swell, excess sodium, 
| | low strength. too clayey. 
121--------------- Severe: Severe: Severe: Severe: Severe: Severe: 
Capay eutbanks cave.| shrink-swell. shrink-swell. shrink-swell. shrink-swell, too clayey. 
low strength. 
| | ! 
122*: | i | 
Capay-------7nn- [Severe: |Severe: Severe: Severe: |Severe: Severe: 
cuthanks cave.| shrink~swell. shrink~swell. shrink-swell. low strength, too clayey. 
shrink-swell. | 
Urban land. 
| 
123- -~|Moderate: Severe: Moderate: Severe: Severe: ISlight. 
Carbona too clayey. shrink~swell. shrink-swell. shrink-swell. shrink-swell, 
1 low strength. 
i | I 
124*, 125%; t 
Carbona- --|Severe: Severe: iSevere: Severe: Severe: | Severe: 
| slope. shrink-swell, slope. shrink-swell, shrink-swell, slope. 
| | slape. slope. low strength, 
| i slope, 
| 
Oregnen----------=- (Severe: Severe: Severe: Severe: |Severe: Severe: 
| slope. | shrink-swell, slope, shrink-swell, | shrink-swell, | slope. 
I slope. shrink-swell. slope. low strength, 
{ slope. 
| I t 
126*: | | 1 
Carbona------~-~- [Severe: Severe: Severe: Severe: Severe: {Severe: 
| slope. shrink-swell, slope. shrink-swell, shrink-swell, slope. 


See footnote at end of table. 


| slope. 


slope. 


low strength, 
slope. 
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TABLE 13.~--BUILDING SITE DEVELOPMENT-~-Cont inued 
| t 
Soil name and | Shallow I Dwellings Owellings Small Local roads Lawns and 
map symbol | excavations without with commercial and streets | landscaping 
| I basements basements buildings 
! | rf 
1 
126%: 1 | f 
Carbona, bedrock | ft 1 
subst ratum----~- |Severe: Severe: [Severe: Severe: Severe: |Severe: 
slope. shrink-swell, | slope, shrink-swell, low strength, | slope. 
| slope. slope. slope, I 
shrink-swell. 
| | 
127-------~+----++ Severe; Moderate: Moderate: Moderate: Moderate: {Slight, 
Chuloak cutbanks cave.{ shrink-swell. shrink-swell. shrink-swell. shrink-swell, 
1 
128----7---------- Slight--------- Severe: Severe: Severe: Moderate: Slight. 
Cogna | flooding. flooding. flooding. flooding, 
| | 
129-22 n enn H----= Slight--------- Severe: Severe: Severe? Moderate: Slight. 
Cogna flooding. flooding. flooding, low strength, 
flooding. 
| 
130 enn enn nnn n= Severe: (Severe: |Severe: Severe: Moderate: Moderate: 
Columbia cutbanks cave.{| flooding. flooding. flooding. | flooding. droughty. 
| 
isl-sSseceRcHsSHss Severe: Severe: Severe: Severe: Severe: Moderate: 
Columbia cutbanks cave.| flooding. flooding, flooding. flooding, droughty, 
flooding. 
Severe: Severe: Severe: Severe: Severe: Severe: 
cutbanks cave,| flooding. flooding. flooding. flooding. flooding. 
t 
133--------------- Severe: Severe: Severe: Severe: Moderate: Moderate: 
Columbia cutbanks cave.| flooding. flooding, flooding. flooding, droughty. 
shrink-swell, 
A tattle tatatataatatatatad Moderate: Severe: Slight--------- Severe: Severe: Moderate: 
Cometa | too clayey, shrink-swell, shrink-swell, shrink-swell. droughty. 
} dense layer. | 
| | 
135*: | | 
Corning---------- |Moderate: |Slight-~------- |Slight--------- Moderate: Slight eoeesnne- Moderate; 
too clayey. ( slope. | small stones, 
| { droughty. 
| 
Redding---------- Severe: Moderate: Severe: Moderate: Moderate: Moderate: 
cemented pan. cemented pan. cemented pan. slope, cemented pan. small stones, 
| | cemented pan. large stones, 
136*: I H | 
Corning----+----- Moderate: |Moderate: |Moderate: Severe: Severe: Moderate: 
too clayey, | slope. | slope, slope. | low strength, | small stones, 
{ slope. | I I | shrink-swell. large stones, 
slope. 
| 
Redding~-----~--~- |Severe: [Moderate: {Severe: |Severe: Moderate: Moderate: 
} cemented pan, slope, [| cemented pan. slope. cemented pan, | small stones, 
| cemented pan. | J slope. large stones, 
{ slope. 
Totes -S-ses-S5-==5 Severe: {}Slight--------- ISlight--------- Slight+------~~- |Slight----+----- Moderate: 
Cortina cutbanks cave. | | | small stones, 
| | large stones. 
I | 
D3asoanasaoseaeses: |Moderate: Severe: [Severe: Severe: Severe: |Slight. 
Cosumnes too clayey. flooding, flooding, | flooding, low strength, } 
| shrink-swell. shrink-swell. shrink-swell,. shrink~swell. 
| | i | t 


See Footnote at end of table. 
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TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


Soil Survey 


| i 
Scil name and | Shallow Dwellings I Dwellings Small Local roads | Lawns and 
map symbol | excavations | without with | commercial and streets | landscaping 
1 basements basements buildings 
i i} | 
| | | 
1398------s-<----6 |Moderate: Severe: Severe: {Severe: Severe: Moderate: 
Cosumnes | too clayey, | flooding, flooding, flooding, low strength, | flooding. 
| flooding. | shrink-swell, shrink-swell, shrink-swell. flooding, | 
j | shrink-swell. 
140-2 -- enn e---- Moderate: Severe: Severe: Severe: Severe: |Moderate: 
Coyotecreex flooding, flooding. flooding. | flooding. flooding. flooding. 
| ! j 
141, 142-~-~-+----- Severe: Slight--------- Slight--~--~---~-- |Slight--------- Slight--------- \Moderate: 
Delhi cutbanks cave. | | droughty, 
| | | 
143%: | 
Delhi------------ Severe: Moderate: 
cutbanks cave, | droughty. 
| 
Urban land. 
144--------------- |Severe: |Severe: |Severe: Severe: |Severe: Moderate: 
Dello | cutbanks cave.| flooding. | flooding. flooding. flooding. droughty, 
flooding, 
toa sandy. 
Severe: Severe: Severe: Severe: Moderate: Moderate: 
cutbanks cave.| flooding. flooding. flooding, flooding. droughty. 
149--------------- Severe: Severe: Severe: Severe: Moderate: Moderate: 
Devries cemented pan flooding. flooding, flooding. cemented pan, cemented pan. 
cemented pan. flooding. 
150*, 151%. | | 
Dumps | 
| | | 
152, 143---------- Moderate: Severe: Severe: Severe: Severe: Slight 
Egbert too clayey, flooding, | flooding, flooding, shrink-swell, | 
| wetness. shrink-swell. shrink-swell, shrink~swell. low strength. 
| i | 
1$4--------------- Severe: Severe: Severe: Severe: |Severe: Slight 
Egbert cutbanks cave.| flooding, flooding. flooding, low strength, 
shrink-swell. shrink-swell. shrink-swell. 
| | 
155*: | 
Egbert ---------<-- Moderate: Severe: Severe: Severe; Severe: Slight, 
teo clayey, flooding, flooding, | fleoding, shrink-swell, | 
| wetness. shrink-swell. shrink~-swell. shrink-swell. low strength. | 
| j | 
Urban land. 
L56s--aeeacneenn= Moderate: |Severe: Severe: [Severe: Severe: ISlight. 
El Solyo | toa clayey. shrink~swell. shrink-swell. shrink-swell. shrink~swell, 
low strength, 
18 Jennnnnnnnn rece Severe: Severe: Severe: Severe: Moderate: Moderate: 
Exeter cemented pan, | flooding. flooding, | flooding. | cemented pan, cemented pan. 
| cutbanks cave. cemented pan. shrink-swell. 
158-~~~8-++e6------ |Moderate: Severe: |Severe: Severe: Severe: Slight. 
Finrod | cemented pan, flooding, flooding, } flooding, low strength, 


too clayey. 


See footnote at end of table. 


shrink-swell. 


shrink-swell. 


shrink-swell. 


shrink~-swell. 
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TABLE 13.~-BUILDING SITE DEVELOPMENT--Cont inued 


377 


I 
Soil name and | Shallow Dwellings [ Dwellings i Small Local roads Lawns and 
map symbol { excavations | without with commercial | and streets landscaping 
| basements [ basements buildings 
| 
| | 
159. i} 
Fluvaquents 
160-----~--~-~~---- |Severe: Severe: Severe: Severe: Severe? |Severe: 
Galt | cemented pan, | flooding, flooding, flooding, low strength, too clayey. 
cutbanks cave.| shrink-swell. cemented pan, shrink-swell. shrink-swell. 
| shrink-swell. 
! 
161 -~~-- 7-2 n nnn nn Severe: Severe: Severe: Severe: Severe: Severe: 
Galt cemented pan, shrink-swell, cemented pan, shrink~swell. low strength, too clayey. 
cutbanks cave. | shrink-swell. shrink-swell. 
162* ! | I 
Galt---~--------- Severe: | Severe: Severe: Severe: Severe: Severe: 
cemented pan, | flooding, flooding, flooding, low strength, too clayey. 
cutbanks cave.| shrink~-swell. cemented pan, shrink-swell. | shrink~swell. 
| shrink-swell. | 
| | 
Urban land. | 
| | 
163*: H 
Gonzaga-~~---~-~~ Severe: (Severe: {Severe: |Severe: |Severe: Severe: 
depth to rock,! shrink-swell, | depth to rock,| shrink-swell, | shrink~-swell, slope. 
| slope. | slope. { slope, | slope. low strength, 
i | shrink-swell. | slope. 
| ! | | 
Franciscan--~----~- Severe: iSevere: Severe: Severe: |Severe: Severe: 
| depth to rockx,} slope. | depth to rock,| slope. slope. slope. 
slope. ' slope. 
| | | 
i64*, 165*: | | 
Gonzaga---------- Severe: |Severe; Severe: Severe: Severe: Severe: 
depth to rock, | shrink-swell, depth to rock,|[ shrink-swell, shrink-swell, slope. 
slope. slope. slope, slope. low strength, 
sbrink-swell. | slope. 
| | { 
Honker------~----- Severe: Severe: Severe: Severe: Severe: Severe: 
depth to rock,| shrink-swell, depth to rock,| shrink-swell, low strength, | slope. 
| slope. slope. slope, slope. slope, 
| shrink-swell. shrink-swell. | 
| | 
Franciscan------- Severe: Severe: Severe: Severe: Severe: {Severe: 
{ depth to rock,| slope. [ depth to rock,| slope. slope. | slope. 
| slope. slope. 
| | 
166, 167-~+-+-~---+- Severe: Severe: Severe: Severe: Moderate: Slight. 
Grangeville cutbanks cave.| flooding. flooding. flooding. flooding. 
| 
Severe: Severe: Severe: Severe: Moderate: Moderate: 
wetness. flooding. flooding, flooding. shrink~-swell, wetness. 
wetness. wetness, 
[ { flooding, 
--jModerate: Severe: Severe: Severe: Moderate: Slight. 
Guard wetness. flooding. flooding. flooding. shrink-swell] 
| flooding. 
| | 
170~-------------- Moderate: {Severe: |Severe: Severe: Severe; Moderate: 
Hicksville wetness, flooding. flooding. flooding. flooding. flooding. 
| flooding. 
| 


See footnote a 


t end of table. 
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TABLE 13.--BUILDING SITE BEVELOPMENT--Continued 


Soil Survey 


| 
Soil name and | Shallow Dwellings Dwellings 1 Small Local roads | Lawns and 
map symbol | excavations | without with | commercial and streets landscaping 
I basements basements | buildings 
| | | | 
{ | | | | 
171-+~+------------ |Severe: |Severe: Severe: Severe: Severe: [Moderates 
Hicksville } cutbanks cave.| flooding. | flooding. flooding. flooding. flooding. 
| | 
172---------~+---- |Severe |Severe: [Severe: Severe: Severe: Moderate; 
Hicksville | cutbanks cave.| flooding. | flooding. flooding. flooding. small stones, 
| flooding. 
| | 
173, 174---------- |Severe: Severe: [Severe: Severe: Severe: Severe: 
Holienbeck | cutbanks cave.| flooding, flooding, flooding, low strength, too clayey. 
| shrink-swell. | shrink-swell. shrink-swell. shrink-swell. 
| ! | 
175--------------- |Slight----++--- Slight--------- |Slight-~------- Slight--------- Slight~-------- Slight. 
Honeut | 
176*: | 
Honker-~--~~---~---~ Severe; |Severe: Severe: Severe: Severe: Severe: 
depth to rock,| shrink-swell, depth to rock,{ shrink-swell, low strength, slope. 
slope. slope. slope, | slope. slope, 
| shrink-swell. | shrink=-swell. 
1 | t { 
Vailecitos--~---- Severe: Severe: Severe: |Severe: Severe; Severe: 
depth to rock,| shrink-swell, depth to rock,| shrink-swell, | depth to rock,| slope, 
| slope. | slope, | slope, slope, | shrink-swell, depth to rock. 
| depth to rock.| shrink-swell. depth to rock.| low strength. 
| | 
Gonzaga-~-~~---~-~ Severe: |Severe: Severe; [Severe: Severe: Severe: 
| depth to rock,| shrink-swell, depth to rock,| shrink-swell, { shrink-swell, slope. 
| slope. | slope. slope, | slope. low strength, 
| | shrink-swell. { slope. 
| 1 
177*, 17B*: I | ) i 
Honker-----~----- |Severe: (Severe: Severe: |Severe: Severe: Severe: 
depth to rock,{ shrink-swell, depth to rock,] shrink=swell, | low strength, slope. 
| slope, i slope. | slope, slope. | slope, 
| shrink-swell, shrink-swell. 
| 1 
Vallecitos--~~--- Severe: |Severe: [Severe Severe: Severe: Severe: 
depth to rock, | shrink-swell, | depth to rock,| shrink-swell, depth to rock,| slope, 
slope. slope, slope, slope, shrink~-swell, depth to rock. 
| depth to rock.| shrink-swell. depth to rock.| low strength. 
| | | 
Honker, eroded---~|Severe; [Severe: Severe: Severe: Severe: |Severe: 
| depth to rock,| shrink-swell, depth to rock,] shrink-+swell, shrink~swell, | slope. 
| slope. slope, { slope, slope. low strength, | 
| | shrink-swell. | slope. 
| 
179-~~~-~--------- Moderate: [Severe: Severe: Severe: Severe: |Severe: 
Itano wetness. | subsides, subsides, | subsides, subsides, too acid. 
| flooding. flooding. flooding. low strength. 
1 
Severe: Severe: Severe: Severe: Severe: Severe: 
Jacktone cemented pan, flooding, flooding, flooding, low strength, too clayey. 
| cutbanks cave.| shrink~swell, [{ cemented pan, shrink-swell. shrink-swell,. 
H shrink~swell. 
| | 
181*: | 
Jacktone~-----+~-- Severe: Severe: Severe: Severe: Severe: Severe: 
| cemented pan, flooding, | flooding, flooding, low strength, toa clayey. 
cutbanks cave.| shrink-swell. | cemented pan, shrink-swell. | shrink-swell. 
I | shrink-swell. | 
| 
See footnote at end of table. 
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i I ~~ i 
Soll name and | Shallow | Dwellings Dwellings Small Local roads | Lawns and 
map symbol | excavations | without | with |] commercial and streets {| landscaping 
| | basements basements buildings 
| i | 
| 1 | 
iBlt: | | | | 
Urban land. | | 
1 | | 
182--------------- |Moderate: |Moderate: Moderate: Moderate: Moderate: Slight. 
Jahant | cemented pan, | shrink-swell. { cemented pan, | shrink-swell. shrink-swell. 
| too clayey. 1 shrink~-swell. 
| 
183-~~-+---------- |[Moderate: Moderate: Moderate: |Moderate: Moderate: Slight. 
Jahant. | cemented pan, shrink-swell. cemented pan, shrink-swell, shrink-swell. 
j tao clayey. shrink-swell. slope, 
| 
184--------------- |Severe: Moderate: Severe: |Severe: Moderate: Severe: 
Kaseberg | cemented pan. slope, [ cemented pan. slope. cemented pan, droughty, 
cemented pan, | slope. cemented pan. 
| | { | 
185 ---- =~ nan nnn Severe: Moderate: Severe: Severe: Moderate: Severe: 
Kaseberg depth to rock, | slope, depth to rock,| slope. depth to rock,{ depth to rock. 
| cemented pan, depth to rock,| cemented pan. cemented pan, | 
cemented pan. slope. 
| 
186-------------~-~ |Severe: |Severe: Severe: Severe: Severe? Severe: 
Kaseberg depth to rock,| slope. | depth to rock,| slope. slope. | slope, 
cemented pan, cemented pan, depth to rock. 
slope. slope. 
| 
1874: ! | \ 
Keyes------------ Severe: /Severe: |Severe: |Severe: Severe: Severe: 
depth to rock,| shrink~swell, depth to rock, | shrink-swell, cemented pan, depth to rock. 
cemented pan. | cemented pan. cemented pan, slope, shrink~swell, 
shrink-swell. cemented pan. | low strength. 
| | 
Bellota---------- Moderate: |Moderate: Moderate: (Severe: Moderate: |IModerate; 
| depth to rock,| shrink-swell, depth to rock,| slope. shrink-swell, droughty, 
| cemented pan, slape. [ cemented pan, slope. slope, 
i too clayey. slope. depth to rock. 
t if 
188%: i | | 
Keyes----------~-= |Severe: Severe: {Severe: Severe: Severe; |Severe: 
| depth to rock,| shrink-swell, | depth to rock, | shrink-swell, cemented pan, | depth to rock. 
cemented pan. cemented pan. cemented pan, cemented pan. shrink-swell, 
shrink~swell. low strength. 
t 
Redding------+~~— Severe: |Moderate: Sevece: Moderate: Moderate? Moderate: 
[| cemented pan. cemented pan. cemented pan. | slope, cemented pan. small stones, 
| cemented pan. large stones. 
| H 1 | 
189--~------------ |[Moderate: iSlight--------- |[Moderate: Slight--~------ Slight--------- Slight. 
wetness. | wetness, 
| 
Moderate: Severe: Severe: Severe: Severe: Severe: 
| teo clayey, subsides, subsides, subsides, subsides, | excess humus. 
| wetness. flooding. flooding. flooding. low strength. 
| 
191%: | | 
Kingile---------- Moderate: Severe: Severes Severe: Severe: Severe: 
| too clayey, subsides, subsides, | subsides, subsides, {| excess humus. 
{| wetness. floading. flooding. | flooding. low strength. | 
j 


See footnote at end of table. 
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Soil Survey 


1 j 
Soil name and |} Shallow Dwellings Dwellings Small Local reads | Lawns and 
map symbol | excavations without with commercial and streets | landscaping 
| basements basements buildings I 
| | 
| 
191* I i 
Ryde-------~----- |Severe: |Severe: Severe: Severe: |Severe: Slight. 
| excess humus. | subsides, subsides, subsides, subsides, 
It flooding, floading, flooding, low strength. 
t | low strength. low strength. low strength. 
| | [ I 
192%: | 
Lithic 
Xerorthents. | 
Toomes~-~-~------ Severe: {Severe: Severe: Severe: |Severe: Severe: 
depth to rock.| depth to rock.| depth to rack. slope, depth to rock,} depth to rock. 
} depth to rock. 
| 
193--------------- Severe: Moderate: Severe: Moderate: Moderate: Moderate: 
Madera cemented pan. shrink-swell. cemented pan. shrink~swell. cemented pan, droughty, 
shrink-swell,. cemented pan. 
194~-------------- Severe: Moderate: Severe: Moderate: Moderate: Moderate: 
Madera cemented pan. shrink-swell. cemented pan. shrink~swell. cemented pan, | cemented pan. 
shrink-swell, 
| | 
195*; | | | 
Madera-~~~------- Severe: Severe: [Severe: Severe: |Moderate: |Moderate: 
{ cemented pan. floading. | flooding, flooding. cemented pan, | droughty, 
cemented pan. shrink-swell, cemented pan. 
| | 
Alamo----~~-~-+-~~ [Severe: |Severe: Severe: Severe: Severe: Severe: 
| cemented pan, flooding, flooding, flooding, shrink-swell, wetness. 
wetness. wetness, wetness, wetness, | low strength, 
shrink-swell. cemented pan. shrink-swell, wetness. 
1 
Severe: Severe: Severe: Severe: IModerate: Moderate: 
cemented pan, | flooding. flooding, floading. cemented pan, cemented pan. 
cutbanks cave. | cemented pan. | | flooding, 
| 
197 --------------= |Severe: lSevere: |Severe: |Severe: Moderate: Slight. 
Merritt cutbanks cave.| flooding. flooding. flooding. flooding. 
198----~-~-~--~--~ Severe: Severe: Severe: Severe: Severe: Moderate: 
Merritt cutbanks cave.| flooding. flooding. flooding. flooding. flooding. 
| ! 
199------=-—-----=— Moderate: Moderate: |Moderate: Severe: Moderate: |Mederate: 
Montpellier | dense layer, shrink-swell, slope, slope. shrink~swell, | slope. 
{ slope. slope. shrink-swell. slope. 
200%: | 
Montpellier----~-- |Moderate: Moderate: Moderate: Moderate: Moderate: Slight. 
dense layer. | shrink-swell. shrink-swell. shrink-swell, { shrink~swell. 
slope. 
| 
Comet a---=-------- Moderate: |Severe: Slight--------- Severe: Severe: Moderate: 
| too clayey, shrink~swell. shrink-swell. shrink-swell, droughty. 
dense layer. 1 
| 
201------~~~-----~ Slight--------- Severe: Severe: Severe: Moderate: Slight. 
Nord | flooding. flooding. flooding. { flooding. 
| 
202--------~-~-~-- Severe: Severe: Severe: Severe: Severe: Severe: 
Pardee | depth to rock.| depth to rock. depth to rock.| depth to rock. depth to rock.{ depth to rock. 


See footnote at end of table. 
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t 
S5o0il name and j Shallow I Dwellings Dwellings Small | Local roads | Lawns and 
map symbol { excavations | without I with |] commercial and streets | landscaping 
i basements I basements buildings 
| | 
203--------~ ene nn- Severe: {Severe: Severe: Severe: Severe: Severe: 
Pardee depth to rock.| depth to rock.| depth to rock,]| slope, depth to rock.| large stones, 
depth to rock.| depth to rock. 
| | | | 
|Severe: |Severe: Severe: Severe: Severe: [Slight. 
excess humus. subsides, subsides, subsides, | subsides, 
flooding, flooding. flooding, low strength. 
low strength. low strength. 
I | 
205--------------- Severe: [Severe: Severe: Severe: Severe: Slight. 
Peltier | excess humus. {| subsides, subsides, subsides, | subsides, 
| flooding, | flooding, flooding, | low strength. 
| low strength. | low strength. low strength. 
t 
206----------eennn Severe: |Moderate: Severe: Severe: Moderate: Severe: 
Pentz depth to reck.| slope, depth to rock.| slope. | depth to rock,| depth to rock. 
I | depth to rock. slope. 
| ! | | 
20 Pawnee nnn nnn Severe: [Severe: Severe: |Severe: Severe: Severe: 
Pentz depth to rock,]! slope. depth to rock,| slope. slope, slope, 
| slope. | | slope. depth to rock. 
208-~~~------- === Severe: Moderate: Severe: Moderate: Moderate: Severe: 
Pentz depth to rock.| depth to rock, {| depth to rock.| slope, depth to rock,| large stones, 
large stones. depth to rock.| large stones. depth to rock. 
209%: 
Pentz----~-------- Severe: Moderate: Severe: Severe: Moderate: Severe: 
depth to rock.| slope, depth to rock.| slope. depth to rock,| depth ta rock. 
| | depth to rock. slope. 
| | 
Bellota---------- |[Moderate: Moderate: Moderate: Severe: Moderate: iModerate: 
{| depth to rock,| shrink-swell, depth to rock, | slope. shrink-swell, droughty, 
} cemented pan, slope. cemented pan, slope. { slope, 
{ too clayey. slope. depth to rock. 
| | | 
210*: 
Pent g--- enn aren Severe: Moderate: Severe: Severe: Moderates Severe: 
depth to rock.| slope, depth to rock.| slope, depth to rock,| depth to rock. 
depth to rock. slope. 
Redding---------- Severe: Moderate: Severe; Severe: |Moderate: Moderate: 
cemented pan. | slope, cemented pan. slope. | cemented pan, small stones, 
| cemented pan. slope, large stones, 
1 slope. 
! | 
211-- Moderate: Severe: Severe: Severe: Severe: Severe: 
Pescadero too clayey, { £looding, flooding, flooding, shrink-swell, excess sodium. 
wetness. | shrink-swell. shrink-swell. shrink-swell. low strength. 
1 
212----~----------- | Severe: Severe: Severe! Severe: Severe: |Severe: 
Peters depth to rock.| shrink-swell. depth to rock.{ shrink-swell. low strength, depth to rock. 
shrink-swell. 
| 
Severe: |Severe: Severe: Severe:. Moderate: Moderate: 
cutbanks cave.!| flooding. | flooding. | flooding. flooding. droughty. 
1 
214* | t 
Pits 


1 


See footnote at end of table. 
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f 


cemented pan. 


cemented pan. 


shrink-swell, 
| cemented pan. 


cemented pan, 
shrink-swell. 


cemented pan. 


| 
Soil name and | Shallow I Dwellings Dwellings Small Local roads Lawns and 
map symbol | excavations | without with commercial and streets landscaping 
| basements basements buildings 
| 
215--------------- Slight~-------- Moderate: Moderate: Moderate: Moderate: Slight. 
Pleito I | shrink-swell. shrink-swell. shrink-swell, shrink~swell, 
| | slope. | low strength. 
t ! 
216------------~-- Severe: Slight-----+--- Moderate: Moderate: Slight---------+ Slight. 
Ramoth cutbanks cave. | shrink-swell, slope. i 
| 
217--------------- Severe: Moderate: Moderate: Severe: Moderate: Moderate: 
Ramoth | cutbanks cave.| slope. | slope, slope. slope. slope, 
| shrink~swell. 
Severe: Severe: Severe: Severe: Severe: Severe: 
cutbanks cave,| slope. slope. slope. slope. slope. 
{ slope. | | | 
| 
219-~--~--4--~---- Severe: Moderate: |Severe: Moderate: Moderate: IMederate: 
Redding | cemented pan. cemented pan. cemented pan, cemented pan. cemented pan, cemented pan, 
| 
220=---=~--------- Severe: Moderate: Severe: |Moderate: Moderate: Moderate: 
Redding cemented pan. {| cemented pan. cemented pan. slope, cemented pan. small stones, 
| cemented pan. large stones. 
t 
221------------- == iSevere: Severe: Severe: Severe: Severe; Severe: 
Redding cemented pan, slope. [ cemented pan, slope. slope. slope. 
| slope. slope. 
| 
222-----------~--- Severe: {Severe: Severe: Severe: i Severe: Moderate: 
Reiff cutbanks cave.!| flooding. | flooding. flooding. | flooding. flooding. 
i 
223~-~~-----------~ Severe: (Severe: Severe: Severe: |Moderate: Slight. 
Reiff | cutbanks cave.| flooding. flooding. flooding. | flooding. 
| 
224--~~+----------- Severe: Severe: |Severe: Severe: Severe: Slight. 
Rindge excess humus. flooding, | flooding, flooding, low strength, 
| low strength, low strength, low strength, subsides. 
| subsides. subsides, subsides. | 
! i 
225--------------- jSevere: Severe: Severe: Severe: Severe: Severe: 
Rindge excess humus. flooding, flooding, flooding, low strength, excess humus. 
| low strength, low strength, low strength, subsides, I 
| subsides. subsides. subsides. 
I 1 | 
226---~----------- |Severe: |Severe: Severe: Severe: Moderate: |[Moderate: 
Rioblancho cemented pan. flooding. flooding, flooding. cemented pan, cemented pan. 
cemented pan. shrink-swell, 
| ( | low strength. 
| i 1 
227k; | 
Rioblancho-~ Severe: Severe: Severe: Severe: Moderates: Moderate: 
cemented pan, flooding. flooding, flooding. | cemented pan, cemented pan. 
cemented pan, shrink~swell, 
{ low strength. 
| | 1 
Urban land. | | | | 
| 
228, 229---------~ Severe: |Moderate;: Severe: |[Moderate: IModerate: Moderate: 
Rocklin cemented pan. shrink-swell, { 
{ 
i 


See footnote at 
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| 
Soil name and | Shallow Dwellings Dwellings Small Local roads Lawns and 
map symbol | excavations without with commercial and streets | landscaping 
i | basements basements buildings i 
| | | 
j | if i 
230 ---0 een nnn ne [Severe: Severe: [Severe: |Severe: Severe: Slight 
Ryde { excess humus. subsides, [ subsides, subsides, | subsides, | 
! flooding, [ flooding, flooding, low strength. | 
| | low strength. | low strength. low strength. 
| 
231--------------- |Severe:r |Severe: |Severe: Severe: Severe: Slight. 
Ryde excess humus. flooding, flooding, flooding, low strength. 
| low strength. low strength. low strength. 
| 
23 2----03-5-- rn Severe: Severe: Severe: Severe: Severe: Slight. 
Ryde cutbanks cave,| flooding, flooding. flooding, low strength. 
excess humus. | low strength. low strength. 
233* t | | 
Ryde------~------ Severe: |Severe: Severe: Severe: [Severe: Slight. 
excess humus. subsides, subsides, subsides, | subsides, 
| flooding, | flooding, flooding, low strength. 
| lew strength. | low strength. | low strength. | 
i 
Peltier---------- Severe: (Severe: Severe: Severe: |Severe: Slight. 
excess humus. j subsides, | subsides, subsides, subsides, 
i flooding, flooding. flooding, low strength. 
{| low strength. | low strength, { 
| 
234--+------------ Slight--------- |Severe: Severe: Severe: Moderate: Slight. 
Sailboat flooding. flooding. flooding. low strength, 
| flooding, 
| shrink-swell. 
239 eras a ann nn Moderate: |Severe: Severe: Severe: Severe: Moderate: 
Sailboat flooding. | flooding. flooding. flooding. flooding, flooding. 
| 
236, 23} +--r reer ee Severe: |Severe: Severe: Severe: Severe: |Moderate: 
San Joaquin cemented pan. shrink-swell. cemented pan, shrink-swell. shrink-swell, | droughty, 
| shrink-swell, low strength. | cemented pan. 
' 
234, 239, 240----- |Severe: [Severe: Severe: Severe: Severe: Moderate: 
San Joaquin | cemented pan. shrink-swell. cemented pan, shrink-swell. shrink-swell, { cemented pan. 
I shrink-swell, | low strength. 
i | | 
241*: t 
San Joaguin------ (Severe: Severe: Severe: Severe: |[Severe: Moderate: 
| cemented pan. shrink-swell. cemented pan, shrink~swell. shrink-swell, cemented pan. 
| shrink-swell. low strength. 
| 
San Joaquin, | | | 
thick surface---|Severe: Severe: Severe: Severe: Severe: Moderate: 
cemented pan. shrink-swell, cemented pan, shrink-swell. | shrink-swell, cemented pan- 
} | | shrink~swell. low strength. 
| | 
242%: 1 | 
San Joaquin-- Severe: |Severe: Severe: Severe: Severe: |Moderate: 
| cemented pan. | shrink-swell. cemented pan, shrink-swell. shrink-swell, cemented pan. 
l shrink-swell. | | low strength. | 
i | 
Urban land. { 
243--------------- Moderate: Severe: Severe: Severe: Severe: Slight. 
Seribner | wetness. | subsides, | subsides, subsides, | subsides, 
flooding. flooding. flooding. low strength. 


See footnote a 
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i | | 
Soil name and j{ Shallow Dwellings Dwellings Small Local roads | Lawns and 
map symbol | excavations without with commercial and streets landscaping 
| basements basements buildings 
~~ i I 
| Hf 
244-- {Severe: Severe: Severe: Severe: Severe: Slight. 
Seribner cutbanks cave.| subsides, subsides, subsides, subsides, 
| flooding. flooding. flooding. low strength. 
| 
245%: | | 
Soribner---~----- Moderate: Severe: [Severe: Severe: |Severe: Slight. 
wetness, subsides, subsides, subsides, subsides, 
flooding. flooding. flooding. low strength. 
Urban land. I 
| | 
246--------------- |Severe: Severe: Severe: Severe: {Severe;: Severe: 
Shima | cutbanks cave,{ subsides, subsides, subsides, subsides. excess humus, 
| excess humus. | flooding. flooding. flooding. 
1 
24 Tanner nnn Severe: [Severe: Severe: |Severe: [Severe: |Severe: 
Shirkee excess humus. | subsides, subsides, subsides, subsides. excess humus. 
| | flooding. | flooding. flooding. I 
| | 
248, 249---------- Severe: |Severe: Severe: Severe: Severe: Slight. 
Stockton | cutbanks cave.| EFlooding, flooding, flooding, shrink~swell, 
shrink-swell. shrink-swell. shrink~swell. | low strength. 
| | 
250---~-----~----- Severe: Severe: Severe: Severe: [Severe; Severe: 
Stockton eutbanks cave.| flooding, flooding, flooding, shrink-swell, too clayey. 
| shrink-swell. shrink~swell. shrink-swell. low strength. 
I 
251%: 
Stockton---~--+---- Severe: Severe: Severe: Severe: Severe: Severe: 
cutbanks cave.| flooding, flooding, flooding, shrink-swell, too clayey. 
shrink-swell. shrink~swell, shrink-swell. low strength. 
| 
Urban land. | 
| | 
292--------- nee I Moderate: Severe: Moderate: Severe: Severe: Slight. 
Stomar { too clayey. shrink-swell. | shrink-swell. shrink-swell. shrink-swell 
H l low strength. 
| | | | 
253------- n-ne |Moderate: [Severe: [Moderate; Severe: Severe: Slight. 
Sctomar teo clayey, | shrink-swell, wetness, shrink-swell. | low strength, | 
wetness. shrink~-swell. shrink-swell. 
Severe: \Severe: Severe: Severe: Mcderate: Moderate: 
cutbanks cave.} flooding. | flooding. flooding. flooding. droughty. 
| 
Severe: Slight--------- Slight--------- Slight------~-- Slight-~--~--~-- Moderate: 
cutbanks cave. 1 droughty, 
| too sandy. 
1 
256-~------- =n ne Slight--------- islight Slight. 
Tokay 1 
Slight. 
258--------------- Severe: Severe: Severe: Severe: Severe: Moderate: 
Trahern cemented pan. flooding, flooding, flooding, shrink-swell, cemented pan, 


See footnote at end of table. 
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cemented pan. 


shrink-swell. 


low strength. 
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| | ] 
Soil name and | Shallow Dwellings Dwellings Small Local roads Lawns and 
map symbol | excavations | without with commercial and streets landscaping 
basements basements buildings 
] 
25 denne nnn nnn noe Severe: Severe: Severe: Severe: Moderate: Moderate: 
Tujunga cutbanks cave.| flooding. flooding. flooding. flooding. | droughty. 
260%. | | 1 
Urban land | 
| 
26t=-S2ssesecseees [Severe |Severe: Severe: Severe: |Severe; Slight. 
Valdez excess humus, subsides, subsides, subsides, | subsides, 
| £looding. | flooding, flooding. low strength. 
I { | low strength, { 
! 
262%: { 

Vaque ro---------- Severe: {Severe: Severe: Severe: Severe: Severe: 
cutbanks cave,| shrink-swell, slope, shrink-swell, shrink-swell, slope, 
slope. slope, shrink-swell, slope. low strength, too clayey. 

I | I I slope. 

Carbona---------- |Severe: {Severe: |Severe: Severe: Severe: Severe; 

slope. } shrink-swell, slope. shrink-swell, shrink-swell, slope, 
! slope. slope. low strength, too clayey. 
slope. 

263---------~ HH == Severe: Severe: Severe: Severe: Severe: Slight. 
Venice excess humus. subsides, subsides, subsides, subsides, 

flooding, flooding, flooding, 

low strength. low strength. low strength. 
264—-5-44-45-2-=5, Severe: Severe: Severe; Severe: Severe? Severe: 
Venice excess humus. subsides, subsides, subsides, subsides. excess humus. 

flooding, flooding, flooding, 

low strength. low strength. low strength, 

1 

265-s5o5 52552555 Moderate: Severe: Severe: Severe: Moderate: Slight. 

Veritas cemented pan, flooding, flooding. flooding. flooding. t 
wetness. 

| 
266, 267-- Moderate: Severe: Severe: Severe: Moderate: [Slight. 
Veritas cemented pan. flooding. flooding. flooding. flooding. 
| | i} 
268--~-----------— Slight--------- Moderate: Moderate: Moderate: Moderate: Slight. 

Vernalis shrink-swell. shrink-swell, shrink~swell, low strength, | 

| { shrink-swell. 

t | i 
269--------------- |Moderate: Moderate: (Moderate: Moderate: Moderate: Slight. 
Vernalis | wetness. | shrink-swell. wetness, shrink~-swell. low strength, 

| shrink-swell, shrink-swell. 
270, 27? l+--------- Severe; Severe: Severe: Severe! Moderate: Moderate: 

Vignolo cemented pan. flooding. flooding, flooding. cemented pan, cemented pan, 

cemented pan. | low strength, | 
| I flooding. 
i 

EY Serta tatatatatated Slight--------- Severe: Severe: Severe: Moderate: Slight. 

Vina 1 flooding. | flooding. flooding. flooding. 

2713 --206r Ronn Hn Severe: Severe: Severe: Severe: Severe: Severe: 

Webile excess humus. | subsides, subsides, | subsides, subsides, excess humus. 

I | £looding, flooding. flooding, 
low strength. low strength. t 
See footnote at end of table. 
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Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and 
map symbol excavations | without I with commercial and streets landscaping 
basements basements buildings 
| ( 
274---------- nw ene Severe: Severe: Severe: Severe: Severe: Severe: 
Willows | cutbanks cave.| flooding, flooding, flooding, shrink-swell, exceas sodium, 
| shrink-swell. shrink~swell, shrink-swell. | low strength. too clayey. 
1 | 
275*, 276*: ' 1 
Wisflat---------- Severe Severe: Severe: Severe: Severe} Severe: 
| depth to rock,| slope, depth to rock,| slope, depth to rock,| slope, 
| | depth to rock.| slope. depth to rock.| slope. depth to rock. 
| 
| |[Severe: |Severe: Severe; Severe: Severe: 
| depth to rock,| slope. | depth to rock,| slope. slope, slope. 
slope slope. 
| 
San Timoteo------ |Severe: |Severe: Severe: |Severe: Severe: Severe: 
| slope. | slope. slope, | slope, slope. slope, 
I 
277. | 
Xerofluvents 
278%; | 
Xerofluvents. 
{ 
Xerorthents. 
279, 280---------- Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: 
Yellowlark cemented pan, shrink-swell. wetness, shrink-swell, shrink-swell. small stones. 
too clayey, cemented pan. 
wetness. shrink-swell, 
281 ----------6---- Slight--------- Moderate: Moderate: Moderate: Moderate: Slight. 
Zacharias I shrink-swell. shrink-swell. shrink~swell, low strength, 
t shrink-swell. 
t 
282-- Moderate: Moderate: Moderate: Moderate: Moderate: 
Zacharias shrink-swell. shrink-swell. shrink-swell, shrink~swell. small stones. 
283---------~~---- Slight--------- |Moderate: Moderate: Moderate: Moderate: |IModerate; 
Zacharias | shrink-swell. shrink-swell. shrink-swell, 


| 


shrink-swell, 
slope. 


small stones. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--SANITARY FACILITIES 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated, The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and Septic tank Sewage lagoon | Trench Area Daily cover 
map symbol absorption areas sanitary sanitary | for landfill 
fields i I landfill landfill | 
| 
| | t 
10 Lew--- eee wen ennnnn Moderate: Severe: |Severe: Severe: Fair: 
Acampo cemented pan. seepage. cemented pan, seepage. cemented pan, 
seepage, thin layer. 
102-- Severe: Severe: Severe: Severe: Poor: 
Alamo | cemented pan, | cemented pan. cemented pan, cemented pan, cemented pan, 
| wetness. | wetness. wetness, too clayey, 


hard to pack. 


103%, 104*: | 
Rlojnnn nnn n nnn nen Severe: Severe: Severe: |Severe: Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
percs slowly, slope, slope, slope. too clayey, 
slope. too clayey. hard to pack, 
Vaqueronnrernnnnnnn Severe: Severe: Severe: Severes Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
percs slowly, slope. slope, slope. too clayey, 
slope. too clayey. hard to pack. 
105*: 
Amador~-~----------- Severe: Severe: Severe: Severe: Poor: 
depth to rock. depth to rock, depth to rock. depth to rock. depth to rock. 
slope. 
Lithic Xerorthents. 
106, 107-------~----- \Severe: Slight eccwrnr nena Severe: Moderate: Poor: 
Archerdale | percs slowly. too clayey. flooding. too clayey, 
t hard to pack. 
108, 
Arents | ( 
| | | 
L0Qeseese- sess eesees Severe: [Severe: (Severe: Severe: [Poor: 
Bisgani wetness, seepage. | seepage, seepage, seepage, 
poor filter. [ too sandy. 1 too sandy. 
{ 
110- Moderate: Moderate: Severe: Moderate: Fair: 
Boggiano flooding, { seepage, | cemented pan. flaoding, cemented pan, 
cemented pan, cemented pan. cemented pan. too clayey, 
| peres slowly. thin layer. 
11l- Severe: Severe: Moderate: Slight----------- Pair: 
Bruella peres slowly. | seepage. too clayey. too clayey. 
{ 
112---------------+- |Severe: Severe: Slight---~ Good. 
Bruella percs slowly. seepage. t 
113++--+------------- jSevere: Moderate: Moderate: Slight----------- Fair: 
Calla percs slowly. | slope. too clayey. too clayey. 


See footnote at end of table. 
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| 
Soil name and | Septic tank Sewage lagoon Trench Area Daily cover 
map symbol | absorption I areas sanitary sanitary for landfill 
| fields landfill landfill 
| 
I i 
LL4%). TI5# | | 
Calla--------~----~ |Severe: |Severe: Severe: Severe: Poor: 
| peres slowly, slope. slope. slope. slope. 
{ slope. 1 i 
} | ( 
Carbona------------ |Severe: Severe: Severe: Severe: Poor: 
peres slowly, slope. slope, slope. slope. 
slope. 
116* 
Calla------------~-- |Severe: |[Severe: Severe: Severe: Poor: 
peres slowly, slope. slope, slope. slope. 
slope. 
| | 
Pleito------~---~--- Severe: Severe: {Severe: |Severe: Poor: 
| percs slowly, slope, slope, slope, slope. 
slope, I 
t 
117-----------+----- Severe: Slight -----------+ Moderate: Moderate: Fair: 
Capay percs slowly. { flooding, flooding, too clayey. 
| too clayey. 
| 
Severe: Slight-- Severe: Slight---~-+------ Poor: 
percs slowly, too clayey. too clayey. 
Severe: Moderate: Severe: Slight---~--- wee-|Poor: 
percs slowly. slope. too clayey. too clayey. 
Severe: Slight ---+-~--~-+- Severe: Slight-~--~-~-+--~|[Poor: 
percs slowly. too clayey, too clayey, 
excess sodium. excess sodium, 
12] ------ 3-2-2 ---- Severe: Slight~--------~-~ Severe: Poor: 
Capay percs slowly. too clayey. too clayey. 
122%: 
Capay-------------~ Severe: |Slight----~-~-----~ Severe: Slight---------<~ Poor: 
percs slowly. { too clayey. too clayey. 
| | 
| | 
1 | 
Severe: |\Moderate; Moderate: ]Slight---~------- Fair: 
Carbona | percs slowly. slope, too clayey. too clayey. 
{ ( 
124*, 125%; t 
Carbona-~---------- |Severe: Severe: Severe: Severe: Poor: 
| percs slowly, slope. slope. slope. slope, 
| slope. 
| | 
Orognen --|Severe: |Severe;: Severe: Severe: Poor: 
| percs slowly, slope, slope, slope. too clayey, 
| slope. too clayey. hard to pack, 
| slope. 
| | 
126*; t 
Carbona---~---~-=-- |Severe: Severe: |Severe: |Severe: Poor: 
| percs slowly, slope. slope. slope. slope. 
| slope. 


See foutnote at end of table. 
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| 
Soi] name and Septic tank Sewage lagoon Trench Area Daily cover 
map symbol absorption areas sanitary sanitary for landfill 
I fields landfill landfill 
| 
126*: 
Carbona, bedrock 
subst ratum-------- Severe: Severe: Severe: Severe: Poor: 
| percs slowly, | slope, depth to rock, slope, slope, 
slope. slope. thin layer. 
127+---------+------ Severe: Severe: Severe: Slight~------~--- Good. 
Chuloak percs slowly, seepage. seepage, 
| 
128----------------- Moderate: Severe: Moderate: Severe: Fairs 
Cagna floading, seepage. flooding, seepage. too clayey. 
percs slowly. I too clayey. 
! 
129----------------- Moderate: Moderate: |Moderate: |Moderate: Fairs 
Cogna flooding, | seepage. flooding, floading. too clayey. 
percs slowly. too clayey. 
130----------------- Moderate: [Severe: |Moderate: |Severe: Good. 
Columbia t flooding, seepage. flooding. seepage. 
percs slowly. 
131, 132------------ Severe: [Severe: Severe: Severe: Fair: 
Columbia flooding, seepage, flooding, flooding, wetness. 
wetness, | flooding, | wetness. | seepage, 
| | wetness. 1 wetness. 
| 1 
139---- eee nr rere ene Severe: Severe: |Severe: Severe: Poor: 
Columbia wetness, seepage, | wetness, seepage, too clayey, 
percs slowly. wetness. | too clayey. wetness. hard to pack. 
| 
134----------------- Severe: Moderate: Slight------~----- Slight--------- +-|Good, 
Cometa percs slowly. slope. 
| 
1354: i | 
Corning-----~------ |Severe: Moderate: Moderate: Slight ----------~ Poor: 
percs slowly. | seepage, too clayey. small stones. 
slope. 
Redd ingw--~~-----~- Severe: Severe: Severe: Severe: Poor: 
cemented pan. cemented pan. cemented pan. cemented pan. cemented pan, 


I small stones. 


136*: | | | | 
Corning---+~------- Severe: Severe: Moderate: Moderate: Poor: 
percs slowly. slope. slope, slope. small stones. 
too clayey. 
| 
Redding------~~--~- Severe: |Severe: Severe: Severe: Poor: 
cemented pan. cemented pan, cemented pan. | cemented pan. | cemented pan, 
| slope. large stones. 
137-------------- He |Severe: Severe: Severe: Severe: Poor: 
Cortina { poor filter. seepage, seepage, seepage. seepage, 
| too sandy. | too sandy, 
small stones. 
{ 
138----- eer - ene e ene Severe: Slight ----------- [Severe: Moderate: Poor: 
Cosumnes percs slowly. | too clayey. flooding. too clayey, 


hard to pack. 


See footnote at end of table, 
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Soil name and Septic tank | Sewage lagoon Trench Area i Daily cover 
map symbol absorption I areas { sanitary sanitary for landfill 
fields i | landfill landfill 
- 
| 
139----------------- |Severe: |Severe: Severe: Severe: [Poor: 
Cosumnes flaoding, flooding. { flooding, flooding. too clayey, 
percs slowly. | too clayey. hard to pack. 
| 
140- Severe: Severe: Severe: Severe: Good. 
Coyatecreek flaoding, flooding. flooding. flooding. 
| percs slowly. | 
| | | | 
141, 142------------ Severe: {Severe: Severe: Severe: Poor: 
Delhi poor filter, seepage. | seepage, seepage. | seepage, 
| too sandy. too sandy. 
| | 
143*: | i 
Delhi~--~-~---~-----~ (Severe: [Severe: |Severe: Severe: Poor: 
poor filter. | seepage. | seepage, seepage, seepage, 
| too sandy. | too sandy. 
i 
| ( 1 
Severe: | Severe: Severe: Severe: Poor: 
fiooding, | seepage, flaoding, flooding, seepage, 
wetness, | flooding, seepage, | seepage, too sandy. 
poor filter. | wetness. wetness. wetness. 
| | 
149------------ rene [Severe: Severe: Severe: Severe: Poor: 
Delle poor filter. | seepage. seepage, | seepage. seepage, 
| too sandy. too sandy. 
| | | 
14 6am eee nee ne Severe: Severe: Severe: Severe: Poor: 
Dello | wetness, seepage, | seepage, wetness, seepage, 
poor filter. wetness. wetness. seepage. too sandy. 
| 1 
Severe: Severe: Severe: Severe: Poor: 
peres slowly, seepage. | wetness, | seepage. seepage, 
poor filter. | too sandy, too sandy. 
| 
Severe: Severe: Severe: [Severe: Poor: 
poor filter. seepage. seepage, seepage, seepage, 
wetness, too sandy. 
| too sandy. 
| | 
149-~---~---~------- Severe: Severe: Severe: Severe: Poor: 
Devries cemented pan. seepage, | cemented pan, cemented pan, cemented pan. 
cemented pan. seepage, seepage. 
wetness. 
| ! | 
150™, 151%. { | i 
Dumps 1 t 
| | 
152--~~--++-+~-------- Severe: Moderate: Severe: Moderate: Poor: 
Egbert | peres slowly. excess humus. wetness, | flooding, too clayey, 
| | too clayey. wetness, | hard to pack. 
1 t | 
153----------------- jSevere: tS light----------- |Severe: Moderate: |Poor: 
Egbert | percs slowly. { | wetness, flooding, | too clayey, 
{ too clayey. wetness. hard to pack, 
i 
154 ---------- see ee Severe: |Severe: Severe: Severe: Poor: 
Egbert | wetness, seepage, | seepage, wetness, | too sandy. 
poor filter. | wetness. wetness, | 


See 


footnote at end of table. 
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| 
Soii name and I Septic tank Sewage lagoon Trench Area Daliy cover 
map symbol absorption areas | sanitary { sanitary for landfill 
| fields landfill | landfill 
wee a 
| t 
i} | 
Severe: |Slight-------~---- Severe: Moderate: Poor: 
percs slowly. wetness, flooding, too clayey, 
| too clayey. wetness. hard to pack. 
t 
Urban land 
| 
186-----------~----- Severe: Severe: Slight----------- Poor: 
El solyo percs slowly. I [| Loo clayey. too clayey, 
| hard ta pack. 
| 
tt nateteteteieiaeneeiaiananeal |Severe: Severe: Severe: (Severe: Poor: 
Exeter | cemented pan, | seepage, cemented pan. cemented pan. cemented pan. 
percs slowly. cemented pan. | 
1§8--~-~---~---------- Severe: Moderate: |Severe: Moderate: Poor: 
Finrod | percs slowly. cemented pan. cemented pan, flooding, too clayey, 
§ too clayey. cemented pan. hard to pack. 
199. | | 4 
Fluvaquents | | \ 
| 
169, 161------------ Severe: Severe: [Severe: Severe: Poor: 
Galt cemented pan, cemented pan. | cemented pan, cemented pan. cemented pan, 
| percs slowly. too clayey. | | toa clayey, 
| | { hard to pack. 
| 
162* i t 
Galt ---ecrr rere |Severe: |Severe: [Severe: Severe: Poor: 
| cemented pan, cemented pan. cemented pan, cemented pan. cemented pan, 
peres slawly. | | too clayey. too clayey, 
| | hard to pack. 
| | 
Urban land, 
| 
163%: | 
Gonzaga--~-------~-~- Severe: |[Severe: {Severe: Severe: Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
percs slowly, slope. slope, slope. | too clayey, 
f slope. too clayey. | slope. 
i 
Franciscan-=------- |Severe: Severe: [Severe: Severe: Poors 
depth to rock, depth to rock, depth to rock, deplh ta rock, depth to rock, 
| percs slowly, slope. slope. slope. slope. 
slope. | 
( ] 
164*, 165*; 1 
Gonzaga-~~---~---- = {Severe: {[Severe: Severe: Severe: [Poor: 
| depth to rock, { depth to rock, | depth to rock, depth to rock, depth to rock, 
| peres slowly, slope. slope, slope. | too clayey, 
slape. too clayey. I slope. 
| 
Honker--~~------~--— |Severe: Severe: Severe: Severe: Poor: 
| depth to rock, depth to rock, j depth to rack, depth to rock, depth to rock, 
j percs slowly, slope. slope, { slope. too clayey, 
slope. 1 too clayey. hard to pack. 
i | 
Franciscan--------- Severe: Severe: Severe: Severe: Poor: 
depth ta rock, depth to rock, { depth to rock, depth to rock, depth to rock, 
peres slowly, { slope. slope. slope. | slope. 
slope. | | 


See footnote 


5 
i 


at end of table. 
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Soil name and | 
map symbol 


166, 16J----+----~-- I 
Grangeville 


H 


Guard | 


i 
ee ne eee - eee i 


Hicksville i 


173, 


Honeut | 


176*: 


i 
t 
| 
| 


Vallecitos 


Gonzaga- 


177", 
Honker 


178%: 
------------- \ 
| 
| 
j 
| 
olatalataiaeieiel | 
i} 


Vallecitos 


Septic tank 
absorption 
tields 


Moderate: 
flooding, 
wetness. 


Severe: 
wetness, 
peres slowly. 


Severe; 
percs slowly. 


Severe: 
flooding, 
percs slowly. 


Severe: 
flooding, 
wetness, 
percs slowly. 


Severe: 
flooding, 
percs slowly. 


Severe: 
peres slowly. 


Severe: 
depth to rock, 
peres slowly, 


slope. 


Severe: 
depLh lo rock, 
slope. 


Severe: 
depth to rock, 
peres slowly, 


| 
| 
slope. i 
| 


Severe: 
depth to rock, 
percs slowly, 
slope. 


Severe: 
depth to rock, 
slope. 


See footnate at end of table. 


14.--SANITARY FACILITIES--Cont Lnued 
Sewage lagoon Trench Area Daily cover 
I areas sanitary sanitary for landf1l1i 
| landfill landfill 
| 1 
| i ! 
|Severe: iSevere: lSevere: IPalr: 
seepage. seepage, seepage. teo sandy. 
wetness, 1 
i | 
Slight----------- Severe: |Moderate: Fair: 
wetness. | flooding, too clayey, 
t wetness. wetness. 
{ 
Slight-~~-------- Severe: |Moderate: Fair: 
I wetness. flooding. too clayey. 
Severe: Severe? Severe: Pair: 
| flooding. flooding, flooding. too clayey. 
wetness. 
Severe: Severe: Severe: Fair: 
flooding, {| flooding, fleoding. depth to rack, 
wetness, depth to rock. | too clayey, 
| wetness. 
|Severe: Severe: Severe: Fair: 
[ flooding. flooding, flooding. too clayey, 
wetness. small stones. 
| 1 
(Moderate: |Severe: \Moderate: Poor: 
| cemented pan. | cemented pan, flooding, too clayey, 
| | too clayey. cemented pan. hard to pack. 
Severe: Severe: Severe: Good. 
| seepage. seepage. seepage. 
Severe: Severe: Severe: Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, 
slope, slope, slope. too clayey, 
too clayey. | hard ta pack. 
Severe: Severe: Severe: Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, 
slope. | slope, | slope. too clayey, 
} too clayey. hard to pack. 
1 
Severe: |Severe: [Severe: Poor: 
depth to rock, depth to rock, depth to rock, depth to rack, 
slope. | slope, | slope, too clayey, 
too clayey. slope. 
|Severe: Severe: Severe: Poor: 
depth to rock, depth to rock, depth to rock, {| depth to rock, 
slope. slope, slope. too clayey, 
[| too clayey. hard to pack. 
5 | 
Severe: Severe: Severe: Poor: 
depth to rock, | depth to rock, depth to rock, depth to rock, 
slope. | slope, slope. too clayey, 
{ too clayey. hard to pack. 
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| 
Soil name and Septic tank Sewage lagoon | Trench Area Daily cover 
map symbol absorption areag { sanitary sanitary for landfill 
fields ( landfill landfill 
| t 
| | 
177*, 178%: { i 
Honker, eroded----- Severe: Severe: (Severe: Severe: Poor: 
depth to rock, depth to rock, | depth to rock, depth to rock, depth to rock, 
percs slowly, slope. | slope, slope. too clayey, 
slope. | { too clayey. hard to pack. 
1 i} 
Li9s=Soe Sears esse |Severe: Severe: \Severe: iSevere: |[Poor: 
Itano wetness, wetnegs. { wetness, wetness. too acid. 
percs slowly. too acid. 
| 
180----------------- Severe: |Severe: [Severe: Severe: Poor: 
Jacktone cemented pan, | cemented pan, cemented pan, cemented pan, cemented pan, 
peres slowly. | wetnegs, too clayey, 
| too clayey. hard to pack. 
181*; 
Jacktone----------- Severe: Severe: Severe: Severe: Poor: 
cemented pan, cemented pan. cemented pan, cemented pan. cemented pan, 
peres slowly. wetness, too clayey, 
too clayey. hard to pack. 
Urban land. 
TG2se acoso lsoren Severe: Moderate: Severe: Moderate: Poor: 
Jabant percs slowly. seepage, cemented pan. cemented pan, thin layer. 
cemented pan, 
183----------------- Severe: Moderate: Severe: Moderate: Poor: 
Jabant percs slowly. seepage, cemented pan. cemented pan. thin layer. 
cemented pan, 
| slope. 
( | 
18d een wr nn nnn ewccen |Severe: Severe: (Moderate: Severe: Poor: 
Kaseberg cemented pan, seepage, cemented pan, cemented pan, cemented pan. 
percs slowly. cemented pan, slope. 
slope. 
I 
LB5Sa-seeseeches eens Severe: |Severe: |Severe: Severe: Poor: 
Kaseberg depth to rock, depth to rock, depth to rock, depth to rock, depth to rock. 
| cemented pan. | cemented pan, cemented pan. 
slope. I 
186-------------=~-- |Severe: |Severe: {Severe: Severe: Poor: 
Kaseberg depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
| cemented pan, cemented pan, slope. cemented pan, slope. 
slope. slope. slope. 
187*: | | 
Keyesorerennnccecnn Severe: Severe: Severe: Severe: Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
{ cemented pan. {| cemented pan, | cemented pan, cemented pan. too clayey, 
| slope. too clayey. hard to pack. 
Bellota------------ Severe: Severe: Severe: Severe: Poor: 
depth to rock, depth to rock, depth to rock. depth to rock, depth to rock, 
cemented pan, cemented pan, cemented pan. small stones. 
percs slowly. | slope. 


See footnote at end of table, 
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| 
Soil name and | Septic tank Sewage lagoon | Trench Area Dally cover 
map symbol | absorption { areas I sanitary sanitary for landfill 
| fields landfill landfill 
| 
| 
188*: | 
Keyes-------------- |Severe: Severe: Severe: Severe: Poor: 
| depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
| cemented pan. cemented pan. cemented pan, cemented pan. too clayey, 
| too clayey. | hard to pack. 
| | | 
Redding------------ |Severe; Severe: Severe: Severe: Poor: 
| cemented pan. cemented pan. cemented pan. cemented pan. cemented pan, 
| J small stones. 
| 
~|Moderate: Severe: Severe: Severe: Good, 
[| wetness, seepage. [| seepage. seepage, 
| percs slowly. { 
| ' 
190 ewe ween n nner ware |Severe: Severe: Severe: {Severe: Poor: 
Kingile | subsides, [ seepage, wetness, wetness, | too clayey. 
| wetness, | excess humus. too clayey. 1 | 
| percs slowly. { 
| 
191™: t | 
Kingile----- cecene|Severe: |Severe: Severe: Severe: Poor: 
( subsides, | seepage, { wetness, wetness, too clayey. 
t wetness, excess humus. too clayey. 
i percs slowly. 
{ 
Ryde~--+----- woroee~ (Severe: Severe: Severe: Severe: Poor: 
wetness, wetness. wetness, wetness, hard to pack. 
| excess humus, 
| l t 
192*: t 
Lithic Xerorthents. { y 
TOOMES~ ~~~ e ena m Hn Severe: [Severe: Severe; Severe: |Poors 
depth to rock. depth to rock, depth to rock, depth to rock, depth to rock. 
slope. 
| 
193, 194------eewene Severe: Severe: |Severe: Severe: Poor: 
Madera cemented pan, cemented pan, cemented pan. cemented pan. cemented pan, 
percs slowly. 
| 
195*: 
Madera-----~-------- Severe: |Severe: Severe: Severe: Poor: 
cemented pan, cemented pan. cemented pan. | cemented pan, cemented pan. 
percs slowly. | 
| 
AlamossssoSsseR ssn: [Severe: Severe: Severe: Severe: Poor: 
cemented pan, cemented pan. cemented pan, cemented pan, cemented pan, 
| wetness, | wetness, | wetness, too clayey, 
percs slowly. too clayey. hard to pack, 
LOGraSt Aer reese eee, Severe: Severe: Severe: Severe: Poor: 
Manteca | cemented pan, seepage, cemented pan, cemented pan, cemented pan, 
cemented pan. seepage. seepage. 
| 
OR ie tee |Severe: Moderate: [Severe: Moderate: Fair: 
Merritt percs slowly. seepage, wetness. | flooding, too sandy. 
wetness. wetness, 
| 
198----------------- Severe: Severe: Severe: Severe: Fair: 
Merritt flooding, flooding. flooding, flooding. too sandy. 
percs slowly. wetness. | 


See footnote at end of table. 


San Joaquin County, California 


TABLE 


14.--SANITARY FACL 


LITIES~-Continued 


395 


| 
Soil name and Septic tank | Sewage lagoon Trench Area Daily cover 
map symbol absorption I areas sanitary sanitary for landfill 
fields I l landfill landfill i 
| { 
| I 
199-----------~---~--- Severe: (Severe: (Moderate: Moderate: Fair: 
Montpellier | percs slowly. { seepage, slope, slope. slope. 
{ slope. 
| 
200%: | ! 

Montpellier-------- Severe: |Severe: | $light+~---------- |Slight----------- Good 

percs slowly. | seepage. l 
f I 

Comela--~=~-------- Severe: (Moderate: Slight----------- slight----------- Good 

| percs slowly. | slope. 
( t 
20 | ee ere neon |Moderate: Moderate: \Moderate: Moderate: [Good 

Nord flooding, seepage. flooding. flooding. i} 

percs slowly. | | ! 
| t 
202 meee creer renner Severe: Severe: |Severe: Severe: }Poor: 

Pardee | depth te rock. depth to rock. depth to rock. depth to rock. | depth to rock, 
| | | small stones. 
t | ! 

203 -----4- oH nnn nnn [Severe: Severe: Severe: Severe: [Poor: 

Pardee { depth to rack. depth to rock, depth to rock, depth to rock, depth to rock, 
| slope, large stones. small stones. 
| large stones. 
| 1 | 

204---- ~~ nnn Severe: Severe: {Severe: Severe: Poor: 

Peltier subsides, wetness. wetness, wetness. too clayey 
wetness, l too clayey, hard to pack. 
percs slowly. excess humus. 

| | | 
205 --- nnn n nnn nnn Severe: (Severe: [Severe: [Severe: |Poor: 
Peltier subsides, | seepage, | seepage, seepage, hard to pack. 
wolress. excess humus, wetness, wetness. 
| wetness. | excess humus, 
206 ---- ane nn nen nn nn |Severe: Severe: Severe: Severe: [Poor: 
2 | depth to rock. | seepage, depth to rock, depth to rock, {| depth to rock. 
t depth to rock, seepage. 
| | slope. I 
| 1 
207 eae nanan nnn anne Severe: Severe: Severe: Severe: Poor: 
Pentz depth to rock, | seepage, depth ta rack, depth to rock, depth to rock 
slope. | depth to rock, | seepage, slope. slope 
{ slope. | slope. 

| 

208----------------- Severe: Severe: Severe: Severe: Poor: 

Pentz | depth to rock. seepage, depth to rock, depth to rock, depth to rock, 

depth to rock. | seepage, small stones. 

i 

209%; | 

Pent z~-----~-----~=~ Severe: Severe: Severe: Severe: Poor: 

depth to rock. | seepage, depth to rock, depth to rock. depth to rock. 
{ depth to rock, seepage. 
| slope. j t 
| | | { 

Bellota-- Severe: Severe: {Severe: Severe: Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
cemented pan, cemented pan, | cemented pan small stones. 

| percs slowly. slope. i 
H ! | 


See footnote at 


end of table. 
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map symbol 


Redd jing------------ 


211 


Pescadero 


H 

{ Septic tank Sewage lagoon Trench Area Daily cover 
H absorption areas Sanitary sanitary for landfill 
| fields landfill landfill 

a 

i | 

| 

|Severe: Severe: Severe: Severe: Poor: 

| depth to rock. seepage, depth to rock, depth to rock, depth to rock 
| depth to rock, seepage. small stones. 
| slope, | 

| 

|Severe: Severe: Severe: Severe: Poor: 


cemented pan. 


Severe: 
wetness, 
percs slowly. 


Severe: 
depth to rock. 


Severe: 
wetness. 


Severe: 
percs slowly. 


Severe: 
| perca slowly. 


|Severe: 
percs slowly. 


Severe: 

percs slowly, 
slope. 
| 
Severe: 
{ cemented pan. 


|Severe: 
cemented pan. 


Severe: 
cemented pan, 
| slope. 


Severe: 
flooding. 


Moderate: 
flooding, 
| percs slowly. 


See footnote at end of table, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| cemented pan, 
{ slope. 
{ 

( 

{ 

( 

Hf 


Severe: 
depth to rock. 


{ 
{ 


Severe: 
seepage, 
wetness. 


Moderate: 
slope, 

1 

Severe: 
seepage. 


|Severe: 
| seepage, 
slope. 


Severe: 
1 seepage, 
{ slope. 


Severe: 
cemented pan. 

Severe: 
cemented pan. 


4 
(Severe: 
{ cemented pan, 
slope. 


I 
}Severe: 

| seepage, 
1 flooding. 


Severe: 
seepage, 


| 
} 


' 
1 
1 
| 


cemented pan. 


Severe: 
wetness, 
too clayey, 
excess sodium. 


Severe: 
depth to rock, 
toa clayey. 


Severe: 
seepage, 
wetness, 


Moderate: 
too clayey. 


Severe: 
seepage, 


Severe: 
seepage. 


Severe: 
seepage, 
slope, 


Severe: 
cemented pan. 


Severe: 
cemented pan. 


Severe: 
cemented pan, 
slope. 


Severe: 
flooding. 


Moderate: 
flooding, 
too sandy. 


1 
) 
i 
| 


cemented pan. 


Severe: 
wetness. 


Severe: 
depth to rock. 


Severe: 
seepage, 
wetness, 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
cemented pan. 


Severe: 
cemented pan. 


Severe: 
cemented pan, 
slope. 


Severe: 
flooding, 
seepage. 


Severe: 
seepage. 


cemented pan, 
small stones. 


Poor: 

} too clayey, 
hard to pack, 
excess sodium, 


Poor: 

depth te rock, 
too clayey, 
hard to pack. 


Poor: 
thin layer. 


Fair: 
too clayey. 


Good, 


Fair: 
slope. 


Poor: 
slope, 


1 
| 
[Poor: 
| cemented pan. 
t 
Poor: 
cemented pan, 
small stones, 


Poor: 
| cemented pan, 
} small stones, 
| slope. 
( 
| 


too sandy. 


Fair: 
too sandy. 
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| 
Soil name and | Septic tank Sewage lagoon Trench i: Area Dally cover 
map symbol | absorption areas sanitary sanitary for landfill 
| fields | landfill I landfill 
if 
| | 
224, 225------------ |Severe: |Severe: Severe: Severe: Poor: 
Rindge wetness, | seepage, | seepage, seepage, excess humus, 
poor filter, excess humus, wetness, wetness, 
subsides. wetness. excess humus. 
226----------------- Severe: Severe: Severe: Severe: Poor: 
Rioblancho cemented pan, cemented pan. cemented pan, | cemented pan, cemented pan. 
peres slowly. | | 
| 
227k: ( | 
Rioblancho- Severe: Severe: Severe: Severe: Poor: 
{ cemented pan, cemented pan. cemented pan. cemented pan, cemented pan. 


percs slowly. I I 
| | 
Urban land. 
| 
228, 229---nn nnn nae Severe: Severe: Severe: 

Rocklin cemented pan, | cemented pan. cemented pan. 
percs slowly. I 


Severe: Severe: Severe: 
wetness. wetness. wetness, 
excess humus. 


23 eens esos sss Ses Severe: Severe; Severe: 

Ryde | wetness, seepage, seepage, 
excess humus, wetness, 
wetness. excess humus. 

| 
2322 SSs ea erom se sess, Severe: Severe: Severe: 
Ryde { wetness. seepage, seepage, 

| flooding, | wetness, 

| wetness, t excess humus. 
234* | 

Ryde---~----------- |Severe; Severe: Severe: 

wetness. wetness. wetness, 


excess humus. 


Peltiere----------- Severe; Severe: Severe: 
subsides, wetness. wetness, 
wetness, too clayey, 

| perecs slowly. excess humus. 
| 
234 --- n-ne nner n nnn |Severe: Moderate; Moderate: 

Sailboat peres slowly. seepage. flooding. 

235-------<--------~ Severe: Severe: Severe: 

Sailboat flooding, flooding. flooding. 


percs slowly. 


236, 237, 238, 239, | 


240-~--- ae nnn enone {Severe: Severe: (Severe: 
San Joaquin | cemented pan, cemented pan. { cemented pan, 
percs slowly. too clayey. 
| 
241*: | 
San Joaquin-------- Severe: Severe: Severe: 
{ cemented pan, | cemented pan. cemented pan, 
percs slowly. too clayey. 


See footnote at end of table. 


Severe: 
cemented pan, 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
flooding. 


Severe: 
flooding. 


Severe: 
cemented pan. 


Severe: 
cemented pan, 


Poor: 
cemented pan, 


Poort 

hard to pack. 
4 
| 
{Poor: 
{ excess humus. 


Poor: 
hard to pack. 


Poor: 
hard to pack. 


! 
Poor: 
too clayey, 
hard to pack. 


Good. 


Good. 


Poor: 


cemented pan, 
too clayey. 


Poor: 
cemented pan, 
too clayey. 
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| | 
Soil name and Septic tank | Sewage lagoon | Trench Area Daily cover 
map symbol absorption i areas i sanitary sanitary for landfill 
fields i i landfill landfill 
| | 
| | | 
241%: | | | 
San Joaquin, thick { | 
surface-------- |Severe: (Severe: (Severe: Severe: Poor: 
cemented pan, | cemented pan. { cemented pan, cemented pan, cemented pan, 
percs slowly. I | too clayey. too clayey. 
| | 
242%: | ‘ 
San Joaquin---<--<+- |Severe; |Severe: |Severe: Severe: \Poor: 
| cemented pan, cemented pan. 1 cemented pan, cemented pan. cemented pan, 
| percs slowly. | | too clayey. too clayey. 
| t 
Urban land. 
| | 

243- Severe: Severe: Severe: Severe; Fairs 

Scribner | wetness, wetness. wetness, wetness. too clayey, 
percs slowly. wetness. 

i 
244- Severe: |Severe: Severe: Severe: Fairs 

Seribner wetness, seepage, | seepage, wetness. too clayey, 
poor filter. wetness, wetness, wetness, 

thin layer. 

245%; 

Scribneree--+------ Severe; Severe: Severe: Severe; Fair: 
wetness, wetness, wetness, wetness. too clayey, 
percs slowly. wetness. 

Urban land. 

246~-------~--------- Severe: Severe; Severe: Severe: Poor: 

Shima subsides, seepage, seepage, seepage, seepage, 
wetness, excess humus, wetness, wetness. too sandy. 
poor filter. wetness. too sandy, 

! 
24 Te wenn nnn nn nee nnn Severe; |Severe: |Severe: Severe: Fair: 

Shinkee | wetness, | seepage, | wetness. seepage, { too clayey, 
percs slowly. | excess humus, | wetness. wetness. 

| wetness. 1 
| 

24 Bmw enw ene nH Severe: Severe: Severe: Moderate: Poor: 

Stockton { percs slowly. | seepage. cemented pan, flooding, too clayey, 

{ | too clayey. cemented pan, hard to pack, 
i i | 
249, 250 [Severe: Moderate: Severe: |Moderate: |Poor: 

Stockton | percs slowly. cemented pan, | cemented pan, | flooding, too clayey, 

} too clayey. cemented pan. hard to pack. 
| ] 
251*: | | 

Stockton----------= Severe: Moderate: |Severe; Moderate: Poor: 

peres slowly. cemented pan. | cemented pan, flooding, too clayey, 
too clayey. | cemented pan. hard to pack. 
| | | 

Urban land. | 

( | | 

25 2~ ne - n-nonane }Severe: | Slight --~--~++~---- Moderate: Slight----~---- --|Fair: 

Stomar | percs slowly. | (| too clayey. | too clayey. 

| 1 | 

259 nae —- oo we \Severe: IModerate: Severe: Moderate: Fair: 

Stomar { perca slowly. | wetness, wetness. wetness. too clayey. 

| 


See footnote at end of table. 
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TABLE 14.--SANITARY FACILITIES-~Continued 
| 
Soil name and Septic tank Sewage lagoon | Trench Area Daily cover 
map symbol absorption areas sanitary sanitary for landfill 
fields landfill landfill 
| | | 
lalallala Severe: Severe: Severe: Severe: Poor: 
Timor poor filter. | seepage. seepage, seepage. too sandy. 
| too sandy. 
| 
2b Gann nee nn ewer nren |Severe: Severe: Severe: Severe: Fair: 
Tinnin poor filter, seepage. | seepage. seepage. too sandy 
| thin layer. 
25 6 eee eww ennai Slight----------- Severe: Severe: Severe: Good, 
Tokay seepage. | seepage. seepage. 
257%: 
Tokay7------------- Slight----------- Severe: Severe: Severe: Good. 
| | seepage. seepage. seepage. 
| 
Urban land. | I 
238ss-se-Seccssenwcs Severe: Severe: |Severe: Severe: Poor: 
Trahern | cemented pan, cemented pan. cemented pan, cemented pan. cemented pan. 
perces slowly. wetness, 
t | i 
RovssseegoroST Sasso Severe; Severe: Severe: Severe: Poor: 
Tujunga poor filter. | seepage. ( seepage, seepage. seepage, 
too sandy. too sandy. 
260%. 
Urban land 
261--~ Severe: Severe: Severe: Severe: Fair: 
Valdez subsides, seepage, seepage, wetness. too clayey, 
wetness, excess humus, | wetness. wetness, 
| percs slowly. | wetness, thin layer. 
262%: 
Vaquero~---3- nnn Severe: Severe: Severe: Severe: Poor: 
depth to rock, | depth to rock, depth to rock, depth to rock, depth to rock, 
percs slowly, slope. slope, slope. too clayey 
| slope. too clayey. I hard to pack. 
| 
Carbonas-~--3-3—~-> |Severe: Severe: Severe: Severe: Poor: 
| percs slowly, slope. slope. slope. slope. 
slope. 
t 
2639, 264---eer een nnwe {Severe: [Severe: Severe: Severe: Poors 
Venice | subsides, | seepage, 1 seepage, seepage, excess humus. 
wetness, { excess humus, wetness, wetness. 
poor filter, { wetness. excess humus. 
| | 
2OS=S=Secne ter stots Moderate: Severe: |Severe: Severe: Pair: 
Veritas flooding, seepage. cemented pan, seepage. cemented pan, 
cemented pan, ( seepage, thin layer, 
| wetness. wetness. I 
4 
266, 267 --en ween - Moderate: [Severe: Severe: [Severe: Pair: 
Veritas flooding, | seepage. | cemented pan, seepage. cemented pan, 
cemented pan. | seepage. thin layer. 
| | 
268~~~------ een nnn |Severe: Slight----------- {Moderate: Slight----+------ Fairs 
Vernalis | percs slowly. toa clayey. | too clayey. 


See footnote at 


end of table. 
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Soil Survey 


Soil name and 


Septic tank Sewage lagoon Trench Area Daily cover 
map symbol absorption areas I sanitary sanitary | for landfill 
fields I landfill landfill 
ae ] ] ] 
' 
26 9~~ nanan n= == |Severe: Moderate: [Severe: Moderate: Fair: 
Vernalis | percs slowly. wetness. wetness. | wetness, too clayey. 
i 
270, 271----w=------ [Severe: Severe: Severe: Severe: Poor: 
Vignolo cemented pan, cemented pan. cemented pan. cemented pan. cemented pan, 
percs slowly. 

| | 

272 -2----- one nee -- Moderate: Moderate; |Moderate: Moderate: Good, 
Vina flooding, seepage. flooding. flooding. 
percs slowly. 

Severe: Severe: Severe: Severe: Poor: 
subsides, seepage, wetness, seepage, excess humus. 
wetness, excess humus, | excess humus. wetness. 
percs slowly. wetness. 

1 | 
274 ---- wre eee =e Severe: ISlight-- Severe: Moderate: Poar: 
Willows percs slowly. wetness, flooding, too clayey, 
I |] too clayey, wetness. | hard to pack, 
| excess sodium. excess salt, 
275%, 276%; 
Wisflat----~~----3= Severe: Severe: Severe: Severe: Poor: 

depth to rock, seepage, depth to rock, depth to rock, depth to rock, 
slope. depth to rock, seepage, slope, slope. 

slope. slope. 
Arburiare+-~------- Severe: Severe: Severe; Severe: Poors 

depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
slope. slope. slope. slope. slope. 

San Timoteo----~---~ Severe: Severe: Severe: Severe: Poor: 
depth to rock, seepage, depth to rock, depth to rock, depth to rock, 
| slope. depth to rock, seepage, seepage, | slope. 
slope. | slope. slope. 
277, 
Xerofluvents I 
2784: | 
Xerofluvents, | 
s 
Kerorthents. l { ] 
| i 
279, 280------------ Severe: Severe: {Severe: [Moderates Fair: 
Yellowlark {| wetness, wetness. cemented pan. cemented pan, cemented pan, 
{ percs slowly. | too clayey, 
| small stones. 
| 
281-~----~--+-------- |Severe: Slight-----~-~-=- Moderate: Fair: 
Zacharias percs slowly. too clayey. too clayey. 
| | | 
282----------~--~--- Severe: Moderate: Moderate: Fair: 
Zacharias percs slowly. seepage. too clayey. too clayey, 
| | | small stones. 
283--- nn we ne e------- Severe: |Moderate: |Moderate: Slight----------- |[Pair: 
Zacharias percs slowly. seepage, too clayey. too clayey, 
slope, small stones. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and other terms. Absence of an entry indicates that the soil wags not rated. The 
information in thig table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and I Roadfill Sand Gravel Topsoil 
map symbol I 
| 
LO Lenn w nnn nn rere nn eee Fair: Improbable: Improbable: Fair: 
Acampo | cemented pan, excess fines, excess fines. small stones. 
thin layer. 
102-----------8------- Poor: Improbable: Improbable; Poor: 
Alamo | cemented pan, excess fines. excess fines. too clayey, 
| shrink-swell, I wetness, 
low strength. I 


| 


103: | 
Rlow-e-- n-ne nnn - {Poor: Improbable: Improbable: Poor: 
{ depth to rock, excesa fines, excess fines, } too clayey, 
| low strength, slope. 
1 
Vaquero*~------------5 [Poors Improbable: Improbable: Poor: 
| depth to rock, excess fines. excess fines, too clayey, 
shrink-swell, slope. 


low strength. 


Poor: Improbable: Improbable: Poor: 

depth to rock, excess fines. excess fines. too clayey, 
low strength, slope. 
slope. 

' t 

[Poor: Improbable: Improbable: Poor: 

| depth to rock, excess fines. excess fines. too clayey, 

| shrink-swell, slope. 


low strength. 
| 


105*: ' 
Amador--------------- |Poor: Improbable: Improbable: Poor: 
depth to rock. excess fines. excess fines. depth to rock. 
! 
Lithic Xerorthents. { 
( 
106, 107----~-+------- (Poor: Improbable: Improbable: Poor: 
Archerdale {| low strength, | excess fines. excess fines. too clayey. 


shrink~-swell. 


| 
108. | 
Arents | | | 
| 
LO Gee nnn ew eee nnn ne Good-- Probable- Improbable: Fairs: 
Bisgani too sandy. too sandy, 
thin layer. 
| 
110--~------~+--------- Poor: Improbable: Improbable: Fair: 
Boggiano low strength. excess fines. excess fines. too clayey. 
| 
Ti fesataasan2ensnnso ss [Pair: Improbable: Improbable: Good. 
Bruella { shrink-swell. | excess fines. excess fines. 
112------------------~ Fair: |Improbable: Improbable: |Fair: 
Bruella shrink-swell. excess fines. excess fines. too clayey. 


See footnote at end of table. 
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TABLE 15.--CONSTRUCTION MATERIALS--Continued 
Soil name and Roadfill Sand Gravel Topsoll 
map symbol 
1 
L13 203-32 - eee nee ee Poor | Improbable: Improbable: Fair: 
Calla low strength. excess fines. excess fines, too clayey, 
small stones, 
| 
114%: 
Calla---------~~~-~-- |Poor Improbable: Improbable: [Poors 
low strength. excess fines, excess fines. slope. 
Carbona-------------- |Poor Improbable: Improbable: Poor: 
low strength. excess fines. excess fines, too clayey, 
I slope. 
i 
11S*; 
Calla-------~-------- Poor: Improbable: Improbable: [Poor: 
low strength, excess fines. excess fines. | slope. 
slope. I 
{Poor: Improbable: Improbable: Poor: 
| low strength, excess fines. excess fines, too clayey, 
{ slope. slope, 
{ 
116%; 
Calla-- Poor: Improbable: Improbable: Poor: 
low strength. excess fines. excess fines. slope, 
Pleito-------------<- Poor: Improbable: Improbable: Poor: 
low strength. excess fines. excess fines. slope. 
117-------------~----+ Poor: Improbable: Improbable: Fair: 
Capay low strength, excess fines, excess fines. too clayey. 
shrink-swell. 
118, 119--------~----- Poor: Improbable: Improbable: Poor: 
Capay low strength, excess fines, excess flnes. too clayey. 
{ shrink-swell,. 
120+-~--------~+------ Poor: Improbable: Improbable: Poor: 
Capay shrink-swell, excess fines. excess fines, too clayey, 
low strength. | excess sodium. 
| 
121------------ enone Poor: Improbable: Improbable: Poor: 
Capay shrink~swell, excess fines. excess fines. too clayey. 
low strength. 
| | 
122*: I | 
Capay-------~8------- Poor: Improbable: Improbable: Poor: 
low strength, excess fines. excess fines. too clayey. 
shrink-swell, i 
i 
Improbable: Improbable: Poor: 
strength. excess fines. excess fines, too clayey. 
124*: | 
Carbona----=--------- Poor: Improbable: Improbable: Poor: 
| low strength, | excess fines, excess fines. too clayey, 
i slope. 


See footnote at end of table. 
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TABLE 15.--CONSTRUCTION MATERIALS--Continued 
| 
Soil name and Roadfill Sand Gravel Topsoil 
map symbol 
oo 
| | 
124* I 
Orognen<-----~------- {Poor: Improbable: Improbable: Poor: 
{ shrink-swell, excess fines. excess fines. too clayey, 
low strength. small stones, 
I slope, 
| 
125* | 
Carbona~~---~--------- Poor: Improbable: Improbable: Poor: 
| low strength, excess fines. excess fines. too clayey, 
slope. slope. 
Hf 
Orognen-------------- Poor: Improbable: Improbable: Poor: 
shrink-swell, | excess fines, excess fines. too clayey, 
low strength, ! small stones, 
slope. ] slope. 
| 
126*: | ] | 
Carbona~---- errr en nn |Poor: Improbable: Improbable: Poor: 
| low strength, | excess fines. excess fines. too clayey, 
i slope. t slope. 
§ 
Carbona, bedrock 1 
subst ratum---7----- {Poor: Improbable: Improbable: Poor: 
| low strength, | excess fines. excess fines. too clayey, 
| slope. I slope. 
| 
Good-- Improbable: Improbable: Fair: 
excess fines, excess Fines. too clayey, 
i | small stones. 
| 
128, 129-------------- Poor: Improbable: | Improbable: |Good. 
Cogna | low strength. excess fines. excess fines. 
! | 
130, 131, 132--------- Good-----------=-= Improbable: Improbable: Fair: 
Columbia excess fines. excess fines. thin layer. 
t ! 
133 ------------------- Poor: Improbable: Improbable: Fair: 
Columbia | low strength, excess fines. excess fines. thin layer. 
shrink-swell. { t 
134--------- eee n-ne Good----02044----— Improbable: Improbable: Poor: 
Cometa excess fines. excess fines. thin layer. 
| t | 
135*, 136%: 1 
Cornings sr rst t terre |Good-------------- (Improbable: Improbable: Poor: 
| excess fines. excess fines. | small stones, 
area reclaim, 
| 
Redding-~------------ |Poor: Improbable: Improbable: Poor: 
| cemented pan. excess fines. excess fines. small stones. 
i | 
137 ------------------- Good---=~------7-- Probable~--~-~-------- Probable~----~-----~- Poor: 
Cortina small stones, 
| area reclaim. 
| | 
138, 139-------------- {Poor: |Improbable: Improbable: Poor: 
Cosumnes | low strength, excess fines, excess fines. too clayey. 
shrink~-swell. 
i 
140 --"-~-------------- Good---+++-e06- 2 --- [ Improbable: Improbable: Good. 
Coyotecreek I excess fines. excess fines. 


See footnote at end of table. 


404 Soil Survey 
TABLE 15.--CONSTRUCTION MATERIALS-~Cont inued 
. 1 
Soil name and | Roadfill Sand Gravel Topsoil 
map symbol { 
| | 
Probable~------+~~-~-- Improbable: Poor: 
too sandy. too sandy. 
| 
Probable---~--~-----~ Improbable: Fair: 
too sandy. too sandy. 
143*: 
Delhi--------+-~--+---- Good-~-=-~-----~--~--~-- Probable-~ Improbable: Fairs 
too sandy. | too sandy. 
| | 
Urban land. 1 | 
| 
144, 145, 146--------~ | Good-~----~-+-~-~---- | Improbable: {Improbable: Poor: 
Della thin layer. too sandy, too sandy. 
147-~-+--------- eee Fair: Improbable: Improbable: [Poor: 
thin layer. [| too sandy. too sandy. 
| | 
Improbable: Improbable: Poor: 
thin layer. too sandy. too sandy. 
Poor: Improbable: Improbable: Fair: 
Devries cemented pan. excess fines. excess fines. cemented pan, 
t I I thin layer. 
150*, 151%, | | 
Dumps 
152, 153-------------- Poor: Improbable: Improbable: Poor: 
Egbert shrink-swell. excess fines, excess fines. too clayey. 
154------+----~+------- Goad---- Improbable: Improbable: Fair: 
Egkert excess fines. excess fines. too clayey, 
i thin layer, 
155*; 
Egbert ---~---~------- {Poor: | Improbable: |Improbable: Poor: 
shrink-swell. excess fines. excess fines. too clayey. 
Urban land. 
156------~------------ {Poor: Improbable: Improbable: Poor: 
El Solyo shrink~swell, excess fines. excess fines. too clayey. 
low strength. 
Poor: Improbable: Improbable: Fair: 
cemented pan. excess fines, excess fines. cemented pan, 
too clayey, 
| small stones. 
Poor: Improbable: Improbable: Poor: 
low strength, excess fines. excess fines. too clayey. 
shrink-swell. 
159, | 
Fluvaquents 
| | 
160, 16]----~-~------- [Poor: Improbable: Improbable: Poor: 
Galt cemented pan, excess fines. excess fines. too clayey. 
{| low strength, 
shrink~swell, 


See footnote at end of table. 
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Soil name and I Roadfill Sand Gravel Topsoil 
map symbol I 
— 
162* | 
Galt--------------e-= Poor: Improbable: Improbable: Poor: 
cemented pan, {| excess fines. excess fines. too clayey. 
| low strength, 
shrink-swell, 
Urban land. 
| 
163*: } t 
Gonzaga-----------=-~ (Poor: Improbable: Improbable: Poor: 
| depth to rock, excess fines. | excess fines. too clayey, 
| shrink-sweli, small stones, 
| low strength. | | slope. 
Franciscan----------~ |Poors Improbable: Improbable: Poor: 
depth to rock, excess fines. excess fines, small stones, 
slope. slope, 
164%, 165*: 
Gonzagac------------- Poor: Improbable: Improbable: Poor: 
depth to rock, excess fines. excess fines. too clayey, 
shrink-swell, small stones, 
low strength. slope. 
Honker--------~------ Poor: Improbable: | Improbable: Poor: 
depth to rock, excess fines, excess fines. too clayey, 
| shrink-swell, slope. 
i slope. 
Franciscan----------- Poor: Improbable: Improbable: Poor: 
depth to rock, excess fines. excess fines. small stones, 
slope. slope. 
166- Improbable: Improbable: Good. 
Grangeville excess fines. excess fines, 
Improbable: Improbable: Fair: 
excess fines. excess fines. too clayey. 
168 ----- 28 -r eer - HHH Fair: Improbable: | Improbable: Fair: 
Guard | shrink-sweil, excess fines, excess fines. too clayey, 
wetness, small stones. 
| 1 
L69ressSSsS-s-HeeesSe5 |Pair: | Improbable: Improbable: |Pair: 
Guard | shrink-swell, excess fines, excess fines. too clayey, 
! | small stones. 
| 
170--------- n-ne ee nn |Good---------+4-r---- | Improbable: Improbable: [Fairs 
Hicksville | excess fines. | excess fines, too clayey 
| I small stones. 
\ 
Uflsa-sssee-neceesssse |Pair: Improbable: Improbable: Poor: 
Hicksville | depth to rock, | excess fines. excess fines. small stones 
{ shrink-swell, 1 area reclaim, 
| low strength. | 
| 
Ag2hensAss assess a= { Goad+----3- eee rn ----- | Improbable: Improbable: [Poor: 


Hicksville 


See footnote at end of table. 


excess fines, 


excess fines. 


small stones, 
area reclaim. 
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TABLE 15,--CONSTRUCTION MATERIALS--Continued 
apie 
Soil name and Roadfill Sand Gravel Topsoil 
map symbol ( l 
t | 
| 
| | | 
173, 174~-+-~+--------- Poor: Improbable: Improbable: Poor: 
Hollenbeck | cemented pan, excess fines. excess fines. too clayey. 
| low strength, | 
shrink~swell. 
Good--------~-+-+- Improbable: Improbable: Fair: 
excess fines. excess fines, small stones. 
| 
I | 
Poor: | Improbable: Improbable: Poor: 
depth to rock, | excess fines. | excess fines. too clayey, 
| shrink~-swell, slope. 
slope, [ 
| 
Vallecitos---- Poor: Improbable: Improbable: Poor: 
| depth to rock, excess fines. excess fines, depth to rock, 
| shrink-swell, too clayey, 


Gonzaga~~-3-+--------- 


177*, 178%: 


Vallecitas---~--+---- 


eraded------- 


Honker, 


Jacktone 


181*: 
Jacktone----------~-- 


Urban land. 


Co: ee ea 
Jahant 


f 
| 


low strength. 


Poor: 
depth to rock, 
shrink-swell, 
low strength. 


Poor: 
depth to rock, 
shrink-swell, 
slope. 


Poor: 
depth to rock, 
shrink-swell, 
low strength. 


Poor: 

depth to rock, 
shrink-swell, 
low strength. 


--|Poor: 


low strength. 


Poor: 
cemented pan, 
low strength, 
shrink-swell. 


Poor: 
cemented pan, 
low strength, 
shrink-swell,. 


Fair: 
cemented pan, 
shrink-swell, 
thin layer. 


See footnote at end of table. 


{ 
if 


Improbable; 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess Fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 


excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


gmall stones. 


Poor: 
too clayey, 
small stones, 
slope. 


Poor: 
too clayey, 
slope, 


Poor: 
depth to rock, 
too clayey, 
small stones, 


Poor: 
too clayey, 
small stones, 
slope. 


Fair: 
too clayey, 
thin layer. 


Poor: 
too clayey. 


Poor: 
too clayey. 


Fair: 

too clayey, 
small stones, 
thin layer. 
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Soil name and ! Roadfill I Sand Gravel Topsoil 
map symbol | 
= 
| 
184-~ Improbable: Improbable: Poor: 
Kaseberg | excess fines. excess fines. cemented pan, 
| area reclaim. 
185-220 -------- Han Poor: Improbable: Improbable: Poor: 
Kaseberg depth to rock. excess fines. excess fines. depth to rock, 


Poor: 
depth to rock. 


187* 
Keyes-----06 nnn onan |Poor: 
depth to rock, 
shrink-swell, 
low strength. 
1 
Bellota-------------- \Poor: 
| depth to rock. 
186%: 
Keyes Poor: 
depth to rock, 
shrink~swell, 
low strength. 
Redding-~~---"----77~ Poor: 


| cemented pan. 


Good-~ 


Poor: 
Kingile | low strength. 
191*: 
Kinglles-s--ss¥sercs= (Poor: 


| low strength. 


Ryde sree sess s5SS5= Poor: 
low strength, 


1g2*: 
Lithic Xerorthents. 


TooMeson<sHsnssH eee jPoor: 
depth ta rack. 


193, 194--- Poor: 

Madera | cemented pan. 
| 

195*1 

Madera--~---~---------- Poor: 


cemented pan, 


See footnote at end of table. 


! 
Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
{ excess fines, 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


| Improbable: 


excess fines. 


Improbable: 
excess fines. 


| 
Improbable: 
excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 


|Improbable: 
excess fines. 


(Improbable: 


excess fines. 


Improbable: 
excess fines. 


cemented pan. 


Poor: 

| depth to rock, 
cemented pan, 
slope. 


Poor: 
depth to rock, 
cemented pan, 
small stones. 


Poor: 
small stones. 


Poor: 
depth to rock, 
cemented pan, 
small stones. 


Poor: 
small stones. 


Good. 


Poor: 
excess humus, 
too clayey. 


Poor: 
excess humus, 
too clayey. 


Poor: 
excess humus. 


Poor: 
| depth to rock. 


|Poor: 
cemented pan. 


| 
Poor: 
cemented pan. 


408 Soil Survey 
TABLE 15,~-CONSTRUCTION MATERIALS~«-Continued 
| 
Soil name and Roadfill Sand Gravel Topsoil 
map symbol 
195*: 
Alamo--------~~~----- |[Poor: Improbable: Improbable: Poor: 
cemented pan, excess fines. excess fines, teo clayey, 
shrink-swell, wetness. 
low strength. 
196-~~--~-------+------- |Poor: Improbable: Improbable: Fair: 
Manteca cemented pan. excess fines, | excess fines, cemented pan, 
thin layer. 
197, 198----~+---~~---— Good---~---~---~----- Improbable: Improbable: [Pairs 
Merritt | excess fines. excess fines. too clayey. 
| | 
199-60 ~- wen we ee Goodw-----~~---~+---- Improbable: Improbable: Fairs 
Montpellier | | excess fines, excess fines, small stones, 
| slope, 
t 
200%: 
Montpellier~--------- |Goode-----~----+----- Improbable: Improbable: Pairs 
| excess fines. excess fines. small stones. 
Comet a------~-------6 Good-------------~--~ Improbable: Improbable: Poor: 
excess fines. excess fines. thin layer. 
201----------~-------- Good~------------+ ~---|Improbable: Improbable: Good, 
Nord excess fines, excess fines. 
202, 203-----~-------- Poors Improbable: Improbable: Poor: 
Pardee depth to rock. excess fines. excess fines, depth to rock, 
| small stones. 
204 em ee ee Poor: Improbable: Improbable: Fair: 
Peltier | low strength, excess fines, excess fines, thin layer. 
209 -- nae nnn nnn Good ---- nan - ww nnn en Improbable: Improbable: Pairs 
Peltier excess fines. excess fines. too clayey, 
thin layer. 
! | | 
206-2 2e een nnn nee |Poor Improbable: Improbable: Poor: 
Pentz depth to rock. excess fines, excess fines, depth to rock, 
small stones. 
| 
20 Im wenn nnn nnn nnn mene {Poor Improbable: Improbable: Poor: 
Pentz | depth to rock, excess fines, excess fines, depth to rock, 
| slope small stones, 
slope. 
! | 
208-------~--=+---~--- Poor Improbable: {Improbable: Poor: 
Pentz depth to rock. excess fines. excess fines. depth to rock 
small stones, 
209%: 
Pentz--~------92----- Poor Improbable: Improbable: Poor: 
depth to rock. | excess fines, excess fines. depth to rock, 
small stones. 
Bellota~--~-----+----- Poor: Improbable: {Improbable: 


depth to rock. 


See footnote at end of table. 


excess fines. 


excess fines. 


| 


Poor: 
small stones. 
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Soil name and Roadfiil Sand Gravel Topsoil 
map symbol 
| 
/ 
210%: 
Pent er-- orn ern Poor: | improbable: Improbable: Poor: 
depth to rock. excess fines, excess fines. depth to rock, 
| small stones. 
Redding-------------- Poor: Improbable: |Improbable: Poor: 
| cemented pan. excess fines. { excess fines. small stones. 
21len nnn nn enn n nner nn Poor: Improbable: Improbable: Poor: 
Pescadero low strength. excess fines. excess fines, too clayey, 
| excess salt, 
| excess sodium. 
| 
21 2enennn ener nena---- (Poor: Improbable: Improbable: Poor: 
Peters } depth to rock, excess fines. excess fines. depth to rock, 
{ lew strength, too clayey. 
! 1 
213--4+-~ e+ - e+ -------- Good-~--------------- Improbable: Improbable: Fair: 
Piper excess fines. excess fines. thin layer. 
| 
214%, 
Pits 
2Lossssseeeetsscsesec= Poor: Improbable: Improbable: Pair: 
Pleito low strength. excess fines. excess fines. too clayey, 
small stones. 
216-------- n-ne ner ene Good=---------------- Improbable: Improbable: Good, 
Ramoth excess fines, excess fines. 
21 Penne nner ne nnn nnn nne Good---~9---ee------- Improbable: Improbable: Pairs 
Ramoth excess fines, excess fines, slope. 
218-- irs Improbable: Improbable: Poor: 
Ramoth | slope excess fines. excess fines. slope. 
219, 220-------------- Poor: | Improbable: } Improbable: Poor: 
Redding cemented pan, excess fines. excess fines. small stones. 
2£1<—ss7-eesrersnsse Poor: Improbable: Improbable: Poor: 
Redding cemented pan. excess fines. excess fines. small stones, 
slope. 
| 
222, 223~---~---------- |Goad-----n--eeee- 2H Improbable: Improbable: Fair: 
Reiff | excess fines. excess fines. too sandy, 
1 small stones. 
I 
224, 225-------o enn are |[Poor: Improbable: Improbable: Poor: 
Rindge [| low strength. excess humus. excess humus. excess humus, 
| 
226s ssei ase eewec een |Poor: Improbable: Improbable: Pair: 
Riablancho | cemented pan. excess fines. excess fines. cemented pan, 
| too clayey. 
| 
227%: 
Rioblancho-~---------= }Poor Improbable: Improbable: Pair: 


Urban land. 


See footnote at end of table. 


excess fines. 


excess fines, 


cemented pan, 
too clayey. 
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TABLE 15.--CONSTRUCTION MATERIALS--Continued 
I <i i : i 
Soil name and I Roadfill t Sand Gravel Topsoil 
map symbol I 
| een 
! { 
1 | 
228, 229-------------= |Poor Improbable: Improbable: Fairs: 

Rocklin | cemented pan. excess fines. excess fines. cemented pan, 
| area reclaim, 
| | too clayey. 
| | ' 

230----~----~--------- |Poor: | Improbable: Improbable: Poor: 


234, 235---~---------- 
Sailboat 


236, 237, 238, 


San Joaquin 


241*: 
San Joaquin-- 


San Joaquin, thick 
surface--~----#----- 


242%: 
San Joaquin-- 


Urban land. 


245%; 


Urban 


Shinkee 


iPoor: 


low strength. 


[Poor: 


low strength. 


Good- 


Poor: 
cemented pan. 


Poor: 
cemented pan, 


Poor: 
cemented pan. 


Poors 
cemented pan, 


Poor: 
low strength. 


Poor: 


Fair: 
low strength, 
shrink-swell. 


See footnote at end of table. 


f 


i 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


excess fines, 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Probable--------~~---+ 


Imprabable: 
excess fines. 


excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 
Improbable: 


excess fines, 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable; 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 
excess fines, 


excess humus, 


Fair: 
too clayey. 


Poor: 
thin layer. 


Poor: 
excess humus. 


Fair: 
thin layer. 


Good. 


Poor: 
cemented pan. 


Poor: 
cemented pan. 


[Poors 
cemented pan. 


Poor: 
cemented pan. 


Pair: 
too clayey. 


Fairs 


too clayey. 


Fair: 
too clayey. 


[Poors 
excess humus. 
| 
Poor: 
excess humus. 
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| 


| 
Soil name and | Roadfill Sand Gravel Topsoil 
map symbol | 
I er nsrnnestt 
| | 
| 
248, 249, 250-- {Poor Improbable: Improbable: Poor: 
Stockton { shrink-swell, excess fines. excess fines. too clayey. 
! low strength. 
{ 
251%: | 
Skocktonw----nen nn --- |Poor: |Improbable: Improbable: Poor: 
shrink-swell, excess fines. | excess fines, too clayey. 
| low strength. I 
Urban land. i | 
PY artes atatadatatataiaatated Poor: Improbable: Improbable: Fair: 
Stomar low strength. excess fines. excess fines. too clayey, 
[ small stones, 
[ thin layer. 
253 - nnn ne cer rer err enn Fair: | Improbable: | Improbable: Fair: 
Stomar low strength, excess fines. excess fines. too clayey, 
shrink-swell, thin layer. 
i} 
254 -- n-ne nnn nnn nnn Pair: Improbable: Improbable: Poor: 
Timor thin layer. excess fines. excess fines, too sandy. 
255obseiesrsecra Ssh: [Good--- <2 nanan anne Improbable: Improbable: Pair: 
Tinnin { excess fines. excess fines, too sandy, 
small stones. 
250sscoss oo -S sas ao = Goad-------- 99-82 === Improbable: Improbable: Good. 
Tokay | excess fines. excess fines, 
257": | 
Tokay---------------- Good--++------ee enna e Improbable: Improbable: Good. 
excess fines. excess fines, 
| 1 
Urban land | 
| 
258-SSsHs-eetescessses Poor: Improbable: Improbable: Poor: 
Trahern cemented pan. excess fines. excess fines. thin layer. 
| 
2 ada el en taal il Good----------------- Probable---------~~--- Probable------------- Poor: 
Tujunga | too sandy, 
small stones. 
260%, 
Urban land 
j 
26T-29=S=--5-S5-25-2-: Poor: Improbable: Improbable: Fairs: 
Valdez { low strength. {| excess fines. excess fines, too clayey. 
262*: 
Vaquero~-- Poor: Improbable: Improbable: Poor: 
| depth to rack, excess fines. excess fines. too clayey, 
{ shrink-swell, | slope. 
low strength. 
Poor: Improbable: Improbable: Poor: 
low strength. excess fines, excess fines. too clayey, 
slope. 
| 
263, 264--<----------- jPoor Improbable: Improbable: Poor: 
Venice low strength. excess humus. excess humus. { excess humus. 


See footnote at end cf table. 
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Soil Survey 


| 
Soil name and t Roadfill Sand Gravel Topsoil 
map symbol I 
| 
“= | 
| | 
265 -~~--------- ee |Pair Improbable; Improbable: Good, 
Veritas | cemented pan, excess fines, excess fines, 
{ thin layer. | 
i 
266, 267------~------ (Pair: Improbable: Improbable: |Pair: 
Veritas | cemented pan, excess fines. excess fines, small stones, 
| thin layer, 
268, 269--~-~~+------ Fair: Improbable: Improbable: Fairs: 
Vernalis low strength, excess fines, | excess fines. | too clayey. 
shrink~swell,. | 
ft | 
210 -- n-ne na nnn enn Poors Improbable: Improbable: Fair: 
Vignolo cemented pan. excess fines. excess fines, cemented pan, 
I { thin layer, 
| 
27 -~+-------------~ Poor: Improbable: Improbable: Fair: 
Vignolo cemented pan, excess fines, excess fines, | cemented pan, 
too clayey, 
| thin layer, 
| 
21 en en nn n-ne nn eee Good-------~------ Improbable: Improbable: Pair: 
Vina excess fines, excess fines. small stones. 
273 --ne eee - n-ne == Pair: Improbable: Improbable: Poors 
Webile thin layer. excess humus, excess humus, excess humus. 
27d ann nme wen nnn nnn Poor: Improbable: Improbable: Poor: 
Willows shrink-swell, excess fines, excess fines. too clayey, 
low strength. excess galt, 
I! excess sodium. 
275*, 276%: 
Wisflat---~------~-- {Poor: | Improbable: | Improbable: Poor: 
| depth to rock, | excess fines. excess fines. depth to rock, 
| slope. gmall stones, 
| slope, 
| 
Arburua------~----- Poor: Improbable: Improbable: Poor: 
depth to rock, excess fines, | excess fines. small stones, 
slope. | slope. 
San Timoteo----~---- Poor: Improbable: Improbable: Poor: 
depth to rock, excess fines. excess fines, slope, 
slope. 
277. 
Xerofluvents | 
| 
278%: | | 
Xerofluvents. 
| 
Xerorthents. 
279, 280----~----~~--- Fair: Improbable: Improbable: Poor: 
Yellowlark cemented pan, excess fines. excess fines, small stones 
shrink-swell, | area reclaim. 
thin layer. 
281-------~--------- Fair: Improbable: Improbable: Fair: 
Zacharias shrink-swell, excess fines. excess fines. 


See footnote at end of table, 


too clayey. 
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| ( 1 | 
Soil name and | Roadfill ( Sand I Gravel ( Topsoil 
map symbol | ( | 
t t i | 
! ! | 
1 [ t ! 
282, 283-------------- [Good----+-----e nee ne | Improbable: | Improbable: |Poor: 
Zacharias | | excess fines. | excess fines. | small stones. 
| 


| i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 1€.--WATER MANAGEMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," 


"moderate," and "severe." 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not evaluated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation) 


i Limitations for-- 


Features affecting-- 


Soil name and | Pond Embankment s, t | Terraces | 
map symbol t reservoir dikes, and Drainage | Irrigation and Grassed 
| areas I levees diversions waterways 
Co I 
| | 
10] ++------------- Severe: Severe: Deep to water Soil blowing-~~|Brodes easily, |Erodes easily. 
Acampo seepage, piping. soil blowing. 
| 
102--------------~ Maderate: |Severe: Percs slowly, Wetness, Cemented pan, Wetness, 
Alamo cemented pan. wetness. cemented pan. slow intake, wetness, cemented pan, 
| peres slowly. | percs slowly. percs slowly. 
103", 104*: | | | 
Alaw------------- Severe: Moderate: Deep to water Slow intake, Slope, Slope, 
| slope. { thin layer, | percs slowly, depth to rock,| depth to rock, 
| hard to pack. depth to rock.| percs slowly. peres slowly. 
| ! i 
Vaquero Severe: |Severe: Deep to water Slope, Slope, Slope, 
slope. hard to pack. slow intake, depth to rock,| depth to rock, 
| percs slowly. percs slowly. percs slowly. 
105*: | | 
Amador-- Severe: Severe; Deep to water Slope, Slope, Slope, 
depth to rock,| thin layer, depth to rock,| depth to rock,} erodes easily, 
| slope. piping. erodes easily.| erodes easily.| depth to rock. 
| 
Lithic t | 
Xerorthents. i 
I 1 | | 
106-----------~---- |Slight----~++--- IModerate: {Deep to water |Percs slowly---|Erodes easily, |Erodes easily, 
Archerdaie | hard to pack. | soil blowing, percs slowly. 
percs slowly. | 
107-- Slight--------- Moderate: Deep to water Peres slowly---|Percs slowly---|Percs slowly. 
Archerdale hard to pack. 
| 
108. | | 
Arents | | { 
t | 
109-----------~=-~ Severe: | Severe: Deep to water Droughty, [Too sandy, Droughty. 
Bisgani seepage. seepage, I fast intake, soil blowing. 
I piping. soil blowing. 
| 
110--------------- Moderate: Severe: Deep to water Erodes easily Erodes easily Erodes easily. 
Boggiano | seepage, piping. { 
{ cemented pan. I 
: | | 
L1L1------+---~----- |Slight--------- Moderate: [Deep to water |Favorable------ Favorable-~++--- Favorable. 
Bruella | piping. 
112-------~~------ |Slight--------- iSlight--------- Deep to water Favorable-- Favorable. 
Bruella | 
| | 
113--------------- |Moderate: Moderate: Deep to water Slape---------- Favorable--~~-- Favorable. 
Calla | slope. piping. I I 
| 1 | { 
114*, 1llb*: I i | 
Calla------------ |Severe |Moderate: Deep to water Slope---------- Slope---------- Slope. 
[ slope piping. 


See footnote at end of table. 
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Limitations for-- I Peatures affecting-- 
Soil name and Pond Embankment s, | Terraces 
map symbol reservoir dikes, and Drainage Irrigation | and Grassed 
areas levees diversions waterways 
| 
| 1 | 
114*, 115*: { t 
Carbona+~--------- |Severe: Moderate: [Deep to water |Slope, --|Slape, 
| slope. piping. I ] peres slowly. { percs slowly. 
| 
116*: 
Callaqc------5--7- Severe: Moderate: Deep to water Slope+-----~=-- |Slope~--~------ Slope. 
slope. | piping. 
\ | 
Pleito----------- Severe: Moderate: Deep to water Slope--+------- Slope---------- Slope. 
slope. piping. 
L1] enn renner n nnn |Slight-- Slight- water Percs slowly---|Percs slowly~--|Percs slowly. 
Capay \ i 
i} | | 
118-0------------- |Slight~-------- (Moderate: Deep to water Slow intake, Percs slowly~--|Percs slowly. 
Capay hard to pack. percs slowly. 
| 
11 9e-cenr- nn ---- = Moderate: Moderate: Deep to water Slow intake, Percs slowly--~|Percs slowly. 
Capay slope. hard to pack. percs slowly, 
| slope. 
Slight------<+~+ Severe: Deep to water Slow intake, Erodes easily, |Excess salt, 
excess sodium, percs slowly, percs slowly. excess sodium, 
excess sodium. erodes easily. 
\ 
Slight--------- Moderate: Deep to water Slow intake, Percs slowly---|Percs slowly. 
hard to pack. peres slowly. 
Slight- Moderate: Deep to water Slow intake, Percs slowly--~{|Percs slowly. 
hard to pack. | percs slowly. 
Urban land. | t 
| | 
L23ecnr enone Moderate: iModerate: Deep to water Slope, Favorable---~--~ Percs slowly. 
Carbona slope. piping. peres slowly. | 
| 
124%, 125%: 
Carbona---------~- Severe: Moderate: Deep to water Slope, Slope---------- Slope, 
| slope. piping. percs slowly. percs slowly. 
| 
Orognen-~-------- |Severe: Moderate: Deep to water Slope, Slope, Slope, 
> slope. hard to pack. | droughty, peres slowly, | droughty, 
{ [ percs slowly. | perecs slowly. 
| | | t 
126*: I | i 
Carbona----7---7- |Severe: Moderate: {Deep to water |Slope, [Slopew-+eee----- 1Slope, 
slope. piping. percs slowly. | percs slowly. 
Carbona, bedrock 
substratum-~ Severe: |Moderate: Deep to water {Peres slowly, {|Slope---------- Slope, 
slope. thin layer, slope. percs slowly. 
i piping. I ! t 
| | 
12 Jen nnn conn re nn Severe: |Severe: Deep to water Soil blowing~--|Soil blowing---|Favorable. 
Chuloak Seepage. i thin layer. I i I 
| 
128~-------------- Severe: |Severe: Deep to water Brodes easily Erodes easily |Erodes easily. 
Cogna seepage. piping. 
| t J i 
Moderate: Severe: Deep to water Erodes easily Erodes easily |Erodes easily. 
seepage. | piping. I 


See footnote 


at end of table. 
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TABLE 16.+-WATER MANAGEMENT--Continued 


Soil Survey 


See footnote at 


end of table. 


“y Limitations for-- Features affecting-- 
Soil name and | “Pond | Embankment s, ] Terraces 
map symbol i reservoir dikes, and Drainage Irrigation and Grassed 
| areas | levees | diversions 1 waterways 
| 1 | | 
| 1 | | 
130-- ~~ |Severe: |Severe: [Deep to water Drought y------~ Favorable-~---- {Droughty. 
Columbia | seepage. | piping. 
! | t 

131, 132-- |Severe: Severe: [Deep to water |Droughty, Favorablew----- Droughty. 

Columbia | seepage. | piping. | flooding. | 

133---------~----- Severe: Moderate: Deep to water Droughty, Percs slowly~--|Droughty. 

Columbia seepage. hard to pack, percs slowly. | 

wetness. 

| | 
134+-------------- |Moderate: Severe: Deep to water Proughty, Percs slowly---|Rooting depth. 
Cometa slope. | piping. percs slowly, | 

| slope. 

135*: 
Corning-----7+--- ‘Moderate: [Slight--------- Deep to water Slope, Percs slowly---|Droughty, 

| seepage, I | droughty, percs slowly. 

| slope. percs slowly, 

Redding~--------- Moderate! Severe: Deep to water (Slope, Cemented pan---|Droughty, 
cemented pan, thin layer. droughty, cemented pan. 
siope. 1 percs slowly. 

if 

136*: | 

Corning---------- Severe: Slight---~+----- Deep to water Slope, Slope, Slope, 
slope. droughty, percs slowly. droughty, 

percs slowly. percs slowly. 

Redding---------- Severe: Severe: Deep to water Slope, Slope, Large stones, 
slope. thin layer. large stones, large stones, slope, 

| droughty. cemented pan, droughty, 
1 | 
137 ----- nnn n-ne -- iSevere: |Severe: Deep to water Drought y~------ Too sandy-~~---|Droughty. 
Cortina | seepage, seepage, | 
| i 

138-~--------+---- Slight~-------- Moderate: Deep to water Peres slowly, {Erodes easily, |Erodes easily, 

Cosumnes | hard to pack. erodes easily.| percs slowly. peres slowly, 

| | | 

139------------<-- [Slight --------- |Moderate: Deep to water Peres slowly, !Brodes easily, |Erodes easily, 

Cosumnes | hard to pack. | erodes easily,| percs slowly. percs slowly. 

| H flooding. 
t | 

140-- |Slight--------- iSevere: Deep to water Erodes easily, {Erodes easily Erodes easily. 

Coyotecreek | piping. i flooding. 

141, 142---------- Severe: Severe: Deep to water Droughty, Too sandy, |IDroughty. 

Delhi seepage. seepage, fast intake, soil blowing. 

piping. soil blowing. 

143*; | | 

Delhi------------ Severe: {Severe: {Deep to water {Droughty, Too sandy, Droughty. 
seepage. seepage, fast intake, soil blowing. | 

piping. | soil blowing. | | 
Urban land. | \ 
| | | | I 
144, 145, 146~----- Severe: |Severe: Deep to water Droughty, Too sandy, [Droughty. 
Delle seepage. | seepage, t } fast intake, | soil blowing. { 
piping. soil blowing. 
| | 
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e a a —— 
| 
L4 Teen nner cect e |Severe: Severe: Deep to water Droughty, Too sandy, |Proughty. 
Dello | seepage. seepage, soil blowing. | soil blowing. | 
| | piping. if | 
: | i | 
~\Severe: Severe: (Deep to water {|Droughty------- Too sandy-----~- [Droughty. 
Dello seepage. seepage, i 1 1 
i piping. i i 
| 
149--------------- |Severe: Severe: Deep to water |Soil blowing, Cemented pan, Cemented pan. 
Devries seepage. piping. cemented pan. soil blowing. 
150*, 151*. | 
Dumps 
| t 
18 2-+4------------ Slight---+------ |Moderate: \Deep to water Peres slowly---|Soil blowing, Peres slowly. 
Egbert | piping, I | peres slowly. 
| hard to pack. 
| i | 
153----+---------- Slight--------- {Moderate; Deep to.water Percs slowly---|Percs slowly---|Percs slowly. 
Egbert I | piping, l I 
| hard to pack. 
| | 
154--------------- Severe: Severe: Deep to water Percs slowly---|Too sandy------~ Perca slowly. 
Egberlk | seepage. seepage, 
| | piping. | 
| 
155": | | t 
Egbert.---------=~+ [Slight--------- |Moderate: [Deep to water [Percs slowly---|Percs slowly---{Percs slowly. 
H piping, I | 
: hard to pack. 
! I | ( 
| 1 
if | | 
Sligkt-- Severe: Deep to water |Percs slowly, Erodes easily, {Erodes easily 
hard to pack. | erodes easily.| percs slowly. | percs slowly. 
i | 
i 
157--------------- Severe: Severe: {Deep to water Cemented pan---|Cemented pan---|Cemented pan, 
Exeter | seepage. | thin layer. 
158------~-~-+-- += Moderate: Moderate: Deep to water Peres slowly--~|Perca slowly---|Peres slowly. 
Finrod cemented pan. thin layer, 
hard to pack. | 
| j 
199. 
Fluvaquents | 
| 
Moderate: |Moderate: Deep to water Slow intake, [Cemented pan, Cemented pan 
cemented pan. | thin layer, peres slowly, | percs slowly. | peres slowly. 
| hard to pack. cemented pan. | 
\ 
161--------------- Moderate: |Moderate: Deep to water Slow intake, Cemented pan, Cemented pan, 
Galt | cemented pan, | thin layer, percs slowly, peres slowly. peres slowly. 
| slope. | hard to pack. | cemented pan. I 
{ | 
162* ( 
Galt------------- Moderate: |Moderate: Deep to water Slow intake, Cemented pan, Cemented pan 
cemented pan. | thin layer, percs slowly, | percs slowly. percs slowly. 
| | hard to pack. | cemented pan. | 
| 
Urban land. | | 
} | 


See footnote at end of table. 
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! | i j 
163%: j i 
Gonzaga---------- iSevere: ISevere: Deep to water Slope, Slope, Slope, 
| slope. thin layer. percs slowly, depth to rock,({ depth to rock, 
| depth to rock.| percs slowly. perecs slowly. 
| 
Franciscan------~ |Severe: Severe: Deep to water Depth to rock, |Slope, Slope, 
| slope. thin layer, slope, depth to rock.| depth to rock, 
| 
164*, 165*: | | 
Gonzaga---------- (Severe: |Severe; Deep to water [Slope, |Slope, Slope, 
[| slope. ; thin layer, | percs slowly, | depth to rock,| depth to rock, 
| | depth to rock.| percs slowly. peres slowly. 
| | | | 
Honker-~-----~~-- |Severe: |Moderate: Deep to water Slope, Slope, Slope, 
| slape. thin layer, | droughty, depth to rock,{| droughty, 
I | hard to pack. percs slowly. percs slowly. depth to rock. 
Franciscan------+ |Severe: Severe: Deep to water |Depth to rock, |Slope, {Slope, 
| slope. thin layer. slope. | depth to rock.| depth to rock. 
| | 1 
166, 167---------- |Severe: Severe: Deep to water Favorable------ [Too sandy------ iFavorable, 
Grangevilie | seepage. piping. | | 
$ i | 
168--------------- iSlight-------~- Moderate: iPercs slowly---jWetness, Wetness, [Percs slowly. 
Guard | | piping, [ | percs slowly. percs slowly. 
| wetness. 
| 
169+---------2~2- Slight--------- |Moderate: Deep to water |Percs slowly---|Percs slowly---|Percs slowly. 
Guard piping. 
| 
170--------------- Moderate: Moderate: [Deep to water |Flooding-----~-- Favorable~--~-~- Favorable, 
Hicksville seepage. thin layer, I 
| piping. I | 
| | | 
Ll? 1----3--4-------- Moderate: |Severe: Deep to water Slope, Favorable------ Favorable. 
Hicksviile depth to rock,| thin layer. [ flooding. { 
| slope. { i 
i | 
172----------~---- Slight--------- tModerate: [Deep to water Floodlng------~- [Favorable-~---~- Favorable. 
Hicksville | thin layer. I 
| | 
173, 174---------- Moderate: |Moderate: [Deep to water Slow intake, lErodes easily, |Erodes easily, 
Hellenbeck | cemented pan. thin layer, I percs slowly. | percs slowly. percs slowly. 
| hard to pack. 
I | 
175--------------- |Severe: |Severe: |Deep to water Soil blowing---|Soil blowing---|Favorable, 
Honcut seepage. piping. ' 
] 
1764; 
Honker----------- Severe: Moderate: Deep to water Slope, Slope, Slope, 
slope, | thin layer, I droughty, | depth to rock,| droughty, 
hard to pack, percs slowly, peres slowly. depth to rock. 
| 
Vailecitos----~~~-- Severe: Severe: Deep to water Slope, Slope, Slope, 
| depth to rock,| thin layer. | droughty, depth to rock, | droughty, 
slope, perecs slowly. percs slowly, depth to rock. 
| f 
Gonégaga---------~+ |Severe: Severe: [Deep to water Slope, Slope, Slope, 
slope. thin layer. | percs slowly, depth to rock,| depth to rock, 
i depth to rock.| percs slowly. percs slowly. 
See footnote at end of table. 
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177*, 178*: t 
Honker----------- iSevere: Moderate: Deep to water Slope, Slope, Slope, 
| slope. thin layer, i droughty, depth to rock,| droughty, 
| hard to pack. percs slowly. percs slowly. | depth to rock. 
| i 
Vallecitos------- Severe: |Severe: Deep to water Slope, Slope, Slope, 
depth to rock,| thin layer. droughty, depth to rock,| droughty, 
slope. { I | percs slowly. | percs slowly. depth to rock. 
| 
Honxer, eroded---|Severe: Moderate: Deep to water Slope, Slope, Slope, 
| slope. thin layer, droughty, depth to rock, | droughty, 
| | hard to pack. percs slowly. | percs slowly. depth to rock. 
i} | | 
179---------~----~-= |Slight--------- Severe: [Deep to water Erodes easily, |Erodes easily Erodes easily. 
Ttano | piping. | too acid, I 
| | | 
190--~------------ Moderate: |Moderate: Deep to water Slow intake, [Cemented pan, Cemented pan, 
Jacktone cemented pan. | thin layer, l percs slowly, | percs slowly. percs slowly. 
{ hard to pack. | cemented pan. | I 
| 
181*: | 
vacktone--------- Moderate: |Moderate: Deep to water Slow intake, Cemented pan, Cemented pan, 
| cemented pan. thin layer, 1 percs slowly, percs slowly. percs slowly. 
| hard to pack. cemented pan. 
4 | | 
Urban iand. | ( ] i 
| | 
182---------+--7-- Moderate: Severe: Deep to water Percs slowly, Erodes easily |Erodes easily, 
Jahant seepage, | piping. erodes easily. percs slowly. 
cemented pan. } 
| | 
193--------------- Moderate: |Severe: Deep to water Slope, |Erodes easily Erodes easily, 
Jahant seepage, piping. percs slowly, } percs slowly. 
cemented pan, | | erodes easily. | 
slope. [ 
| 
1B4--------------- ‘Severe: Severe: Deep to water |Slope, Slope, | Slope, 
Kaseberg | cemented pan, piping. [ droughty, cemented pan, | droughty, 
slope. l fast intake. percs slowly. | cemented pan. 
185, 196---------- Severe: |Severe: Deep to water Slope, Slope, Slope, 
Kaseberg depth to rock,| depth to rock, depth to rock, | depth to rock,| erodes easily, 
cemented pan, { piping. cemented pan. | cemented pan. depth to rock. 
slope. | | | ! 
| | 
187%: | | 
Keyes-— Severe: Severe: Deep to water Slope, Slope, Slope, 
depth to rock,| thin layer. droughty, | depth to rock,| droughty, 
| cemented pan, [ percs slowly. cemented pan. | depth to rock. 
| slope. \ 
| | 
Bel lota---------- Severe: jSevere: [Deep to water Slope, |Slope, Slope, 
slope. | thin layer. droughty, depth to rock,| droughty, 
percs slowly. cemented pan. | depth to rock. 
| \ \ 
188*: I 
Keyes—--------<9-- Severe: |Severe: [Deep to water Slope, [Depth to rock, |Droughty, 
{ depth to rock,| thin layer. droughty, | cemented pan. depth to rock. 
| cemented pan. | i percs slowly. 
| i 


See footnote at end of table. 
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| 
188™: | | 
Redding-------~-- |[Moderate: iSevere: Deep to water !Slope, Cemented pan~--|Droughty 
cemented pan, thin layer. droughty, cemented pan. 
| slope. t I percs slowly. 
189~--~~----~------ |Severe: [Severe: Deep to water Soil blowing---|Erodes easily, |Erodes easily. 
Kingdon seepage. piping. soil blowing. 
| 
190---~-+-----~---- Slight----~----- Moderate: Deep to water Soil blowing, Soil blowing, Percs slowly. 
Kingile | piping, | percs slowly. i percs slowly. 
| wetness. I 
i 
1917: | | | 
Kingile----------~ Slight--------- |Moderate: Deep to water Soil blowing, Soil blowing, Percs slowly. 
piping, percs slowly. peres slowly. 
wetness. | i} 
| 
Ryde-------~----~ Moderate: Severe: Deep to water {Favorable------ Favorable----~-- |Favorable. 
| seepage. excess humus. | 
I 
ig2*: 
Lithic 
Xerorthents. | | 
1 
Toomes-~~----=--- Severe: [Severe: [Deep to water Slope, Slope, Slope, 
depth to rock,| thin layer, depth to rock.{| depth to rock.| depth to rock. 
slope. piping. 
i} 4 
193+----------+--- Moderate: Severe: Deep to water Droughty, Cemented pan, Erodes easily, 
Madera cemented pan. piping, percs slowly. erodes easily.| droughty. 
{ thin layer. t 
! 
194-~~---~~------- |Moderate: |Severe: Deep to water Slope, Cemented pan, Erodes easily. 
Madera | cemented pan, | piping, percs slowly. | erodes easily.| 
slope. { thin layer. 
| 
195%; | | 
Made ra----------- Moderate: Severe: Deep to water Droughty, Cemented pan, Erodes easily. 
cemented pan. piping, percs slowly. erodes easily.| droughty. 
thin layer, ] 
| { | 
—-|Moderate: |Severe: Peres slowly, Wetness, Cemented pan, IWetness 
cemented pan, thin layer, cemented pan. percs slowly, wetness, cemented pan 
| wetness. | cemented pan. percs slowly. percs slowly. 
196---------~~-+-- Moderate: {Severe: Deep to water |Soil blowing, [Cemented pan, Cemented pan. 
Manteca | seepage, | piping. cemented pan. soil blowing, 
| cemented pan. 
| 
Moderate: iSevere: Deep to water Erodes easily |Erodes easily Erodes easily. 
seepage. piping. 
198--~-~--------.- Moderate: Severe: Deep to water Erodes easily, (Erodes easily Erodes easily, 
Merritt seepage, piping. flooding. 
| 
199-~-~--------~-~ Severe: [Severe: Deep to water j|Slope, Slope-- Slope, 
Montpellier slope. thin layer. | percs slowly. | 
200%: | 
Montpellier------ iMoederate: |Severe: Deep to water Slope, Pavorable------ Favorable, 
| slope. | thin layer. [ percs slowly. j 
I 


See footnote at end of table. 
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| i 

200*: { 

Cometa----------- {Moderate: |Severe: [Deep to water Droughty, !Percs slowly---|Rooting depth. 
| slope. | piping. percs slowly, 
| | slope. 
| 

201--------------- |Moderate: |Severe: Deep to water Erodes easily Erodes easily |Erodes easily. 

Nord | seepage. piping. I 
| | I 

202-~-----+--------~ |Severe: Severe: Deep to water |Droughty------- Large stones, Large stones, 

Pardee | depth to rock.! thin layer. depth to rock.| droughty. 

| 
203----- ner n enn Severe: Severe: Deep to water Slope, Slope, Large stones, 
Pardee depth to rock,| thin layer, large stones, large stones, slope, 
slope. | large stones. droughty. depth to rock,| droughty. 
t t | 
204 enn mona een |Moderate: Severe: Deep to water Percs slowly, Soil blowing--~|Percs slowly. 
Pelticr seepage. | excess humus. | soil blowing. 
| 

209---------- n-ne Severe: Severe: Deep to water Percs slowly, Soil blowing---|Percs slowly. 

Peltier seepage. excess humus. soil blowing. 
| 

206, 207---------- |Severe; |Severe: Deep to water Depth to rock, |Slope, Slope, 

Pent2 } depth to rock,| thin layer, slope. depth ta rock,| erodes easily, 
| slope. piping. [ erodes easily.| depth to rock. 
| | 

208--~---------H- = Severe: Severe: |Deep to water Slope, Large stones, |Large stones, 

Pentz depth to rock.| thin layer. large stones, depth to rock.| droughty. 
| droughty. I 
| | | | 

: | I l 

Pentze------------ Severe: Severe: [Deep to water Depth to rock, |Slope, Slope, 

depth to rack,{ thin layer, | slope. depth to rock,| erodes easily, 
slope. | piping. erodes easily.| depth to rock. 
1 
Bellota----+----- Severe: |Severe: Deep to water Slope, Slope, Slope, 
slope. | thin layer, droughty, | depth to rock,| droughty, 
peres slowly. cemented pan. depth to rock. 
\ 
210%: 1 
Pent z--~--------- Severe: |Severe: Deep to water Slope, Slope, Slope, 
depth to rock,| thin layer. droughty. depth to rock.[ droughty. 
slope. 
| t 
Redding--~------- |Severe: [Severe: Deep to water Slope, Slope, Slope, 
1 slope. thin layer. [ | droughty, cemented pan. | droughty, 
i | { peres slowly. cemented pan. 
| | 

211--------------- Slight--------- Severe: Deep to water Droughty, Percs slowly-~-|Excess salt, 

Pescadero excess sodium. percs slowly. excess sodium. 
| | 

212---------- 9-9" Severe: |Severe: Deep to water |Slope, Slope, Depth to rock. 

Peters depth to rock.| thin layer. slow intake, slow intake, 

t I percs slowly. percs slowly. 
i | | 
213--+-~----------- Severe: Severe: Deep to water Droughty~~--~-- Soil blowing---|Droughty. 

Piper seepage. | piping. I i 

| 
214* 
Pits { 


See footnote a 
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~~ 
i | 
|Moderate: Moderate: Deep to water Slope---------- Favorable--=+-- Favorable. 
| slope. piping. 
| | 
216--- nn en een |Severe: |IModerate: Deep to water Slope~--------- Favorable------ Favorable. 
Ramoth j seepage. thin layer. 
{ | 
217, 218---------- [Severe: |Moderate: Deep to water Slope---------- Slope---------- Slope. 
Ramoth | seepage, | thin layer. 
| slope. 
219---------- <4 ees |Moderate: Severe: [Deep to water Percs slowly, Cemented pan, Erodes easily, 
Redding cemented pan. piping. cemented pan, erodes easily.| cemented pan. 
| 
22C- iModerate: Severe: Deep to water Slope, Cemented pan---/|Droughty, 
Redding cemented pan, | thin layer. droughty, cemented pan. 
| slope. percs slowly. I 
| 
221--------------~ |Severe: | Severe: Deep to water Slope, Slope, Slope, 
Redding slope. | thin layer. droughty, cemented pan. droughty, 
i I percs slowly. cemented pan. 
! 
Severe: iSevere: [Deep to water Flooding------- Too sandy~----~- Favorable. 
seepage. { piping. 
! | 
223----------+----- Severe: | Severe: [Deep to water Erodes easily Erodes easily, |Erodes easily. 
Reiff | seepage. | piping. too sandy. 
| 
224, 225---------- Severe: Severe: Deep to water Soil blowing---|Soil blowing---|Favorable, 
Rindge | seepage. excess humus. 
| | | 
226--------- an (Moderate: Severe: Deep to water Cemented pan--~|Cemented pan, Erodes easily, 
Rioblancho i seepage, piping. i erodes easily.| cemented pan. 
( cemented pan. | I I 
i | [ 
227%: | 
Rioblancho--~-~--- |Moderate: Severe: [Deep to water Cemented pan-~--|Cemented pan, Erodes easily, 
| seepage, piping. erodes easily.| cemented pan. 
cemented pan. 
| 
Urban land. i 
228-~-~------------ Moderate: Severe: Deep to water Slope, Cemented pan, Erodes easily, 
Rocklin seepage, | thin layer, cemented pan, erodes easily.| cemented pan. 
cemented pan, Piping. { erodes easily. 
slope. | 
| 
229--~~------~+--- Moderate: {Severe: Beep to water [Cemented pan, Cemented pan, Erodes easily, 
Rocklin seepage, i thin layer, l | erodes easily.| erodes easily.| cemented pan, 
cemented pan. | piping. i 
| | 
Moderate: |Severe: Deep to water Favorable--~---- Favorable---~-- Favorable. 
| seepage. | excess humus. 
| 
231-------~------- Severe: Severe: Deep to water Favorable------ |Pavorable------ Favorable. 
Ryde seepage. excess humus. 
| Hf | 
232~-----------+--- Moderate: Severe: [Deep to water Favorable-----~ |Pavorable------ Favorable, 
Ryde i seepage. excess humus. I | 
| 1 
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| 
233%: I | 
Ryde------------- Moderate: Severe: Deep to water Favorable------ Favorable------ [Favorable. 
seepage. excess humus. 
Peltier-~-------- Moderate: \Severe: Deep to water |Percs slowly, Soil blowing---|Percs slowly. 
seepage. excess humus. [| soil blowing. | 
| | 
234-------------+-- Moderate: Severe: Deep to water Erodes easily Erodes easily Erodes easily. 
Sailboat | seepage. | piping. 
Hf 
235+ Moderate: Severe: {Deep to water |Erodes easily, |Erodes easily (Erodes easily. 
Sailboat seepage. piping. | flooding. I 
| 
236------s9------- |Moderate: |Severe: Deep to water Droughty, Cemented pan--~-|Cemented pan. 
San Joaquin cemented pan. { thin layer. I percs slowly. | 
237 --- errr nn H HH Moderate: Severe: Deep to water Slope, Cemented pan---|Cemented pan. 
San Jeaquin | cemented pan, thin layer. droughty 
slope. I percs slowly. 
238--------------- {Moderate: Severe: Deep to water Percs slowly---|Cemented pan, Erodes easily, 
San Joaquin | cemented pan, thin layer. [ I erodes easily.| cemented pan. 
| | f ] | 
Moderate: Severe: {Deep to water |Slope, Cemented pan, Erodes easily, 
San Joaquin cemented pan, | thin layer. percs slowly. | erodes easily.| cemented pan. 
slope. 
i 1 i 
240------- ern nn Moderate; |Severe: Deep to water Peres slowly---|Cemented pan, |Erodes easily, 
San Joaquin cemented pan. thin layer. erodes easily,| cemented pan. 
! 
24i*: } | 
San Joaquin------ Moderate: Severe: Deep to water |Percs slowly~--|Cemented pan, Erodes easily, 
| cemented pan. thin layer. [ erodes easily.| cemented pan, 
t 
San Joaquin, { 
thick surface-~-|Moderate: Severe: [Deep to water Percs slowly---|Cemented pan, Erodes easily, 
cemented pan. | thin layer. i I | erodes easily.| cemented pan. 
| 
2424: 
San Joaquin------ Moderate: (Severe: Deep to water Percs slowly---{Cemented pan, Erodes easily, 
cemented pan. thin layer. erodes easily.| cemented pan. 
| | | | | 
Urban land. 
| 
243--------n n-ne ren Slight-~------- Moderate: Deep to water |Favorable--~--- |Favorable----~- Favorable. 
Soribner i piping, 
| | wetness. i | 
| 1 | 
244--------~----+~ Severe: Moderate: Deep to water Favorable-----~ Favorable----~- {Pavorable. 
Scribner seepage. thin layer, I 
| piping, 
| wetness. 
| 
245%3 
Scribner---7----- Slight--------- |Moderate: Deep to water Favorable------ Favorable~-----~ Favorable. 
| piping, 1 
t wetness. 
Urban land. 
| 


See footnote at end of table. 
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| | 
1 
Severe: Severe: [Deep to water Soil blowing---|Too sandy, |Pavorable, 
seepage. seepage, soil blowing. | 
{ | piping. 
| | 
24 Jenene -~-------- |Severe: Severe: Deep to water Soil blowing---jErodes easily, |Erodes easily. 
Shinkee seepage, piping. soil blowing. 
| ! 
248--------~------- Moderate: Moderate: Deep to water Percs slowly-~--|Percs slowly---|Perecs slowly. 
Stockton cemented pan. | thin layer, I i 
| hard to pack. 
i 
249-- Moderate: iMederate: [Deep to water Percs slowly, Erodes easily, |Erodes easily, 
Stockton cemented pan. thin layer, erodes easily.| percs slowly. percs slowly. 
hard to pack. 
250-~-~----------~ Moderate: Moderate: Deep to water Slow intake, Percs slowly---|Percs slowly. 
Stockton | cemented pan. | thin layer, percs slowly, 
hard to pack. 
1 
251%: 1 
Stockton--------- |Moderate: Moderate: Deep to water Slow intake, Percs slowly---|Percs slowly. 
cemented pan. | thin layer, peres slowly. | 
| hard to pack. 
| | | 
Urban land. i 
| 
252, 253--~--~---- Slight--- Moderate: Deep to water Percs slowly, Erodes easily Erodes easily, 
Stomar I piping. ] erodes easily. i peres slowly. 
1 | 
Severe: Severe: Deep to water Droughty, Too sandy, IDroughty. 
seepage. seepage, fast intake, soil blowing. 
piping. soil blowing. 
| | 
255--------------- Severe: [Severe:r Deep to water Droughty, Too sandy, Droughty. 
Tinnin | seepage. seepage, fast intake. | soil blowing. 
I | piping. 
| 
256---------++---- |Severe: | Severe; Deep to water |Soil blowing---|Erodes easily, |Erodes easily. 
Tokay | seepage. { piping. | soil blowing. 
257*; 
Tokay----~---~---- Severe: |Severe: Deep to water Soil blowing---|Erodes easily, {Erodes easily. 
| seepage. | piping. | | soil blowing. | 
| | 
Urban land. | | 
258--------------- Moderate: Slight-+------ Deep to water Percs slowly, Cemented pan, Erodes easily, 
Trahern {| cemented pan. cemented pan, erodes easily.| cemented pan, 
t erodes easily. percs slowly. 
| 
259--------------- (Severe: Severe: Deep to water Droughty, Too sandy, Droughty. 
Tujunga | seepage. | seepage, fast intake, | soil blowing. 
1 Piping. soil blowing. | 
{ | 
260%, | | 
Urban land { 
| 
26] --------~------ [Severe: Severe: Deep to water Erodes easily {Erodes easily Erodes easily. 
Valdez | seepage. thin layer. 
| | | 


See footnote at end of table. 
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TABLE 16.--WATER MANAGEMENT~-Continued 
a ee ‘Limitations for-- Features affecting-- 
Soil name and |} Pond Embankment s, Terraces 
map symbol | reservoir dikes, and Drainage Irrigation and Grassed 
areas levees diversions waterways 
| 
| 
262*: | 1 | 
Vaquero-- Severe: Severe: [Deep to water Slope, Slope, |Slope, 
slope. hard to pack. slow intake, depth to rock,| depth to rock, 
percs slowly. percs slowly. percs slowly. 
! 
Carbona---------- Severe: Moderate: Deep to water Slope, Slope---------- |Slope, 
| slope. piping. slow intake, | | percs slowly. 
| percs slowly. 
263, 264---------- Severe: Severe: Deep to water Soil blowing---|Soil blowing---/|Favorable. 
Venice | seepage. | excess humus. | 
4 
265$--------------- Severe: Severe: Deep to water Soil blowing---{Soil blowing---|Favorable. 
Veritas | seepage. piping. 
266--------=------ Severe: Severe: Deep to water Soil blowing---/|Favorable--~--- Favorable. 
Veritas seepage. | piping. 
t 
267--------------- Severe: |Severe: Deep to water Favorable------ Erodes easily Erodes easily. 
Veritas seepage. piping. 
268, 269---------- Slight--------- |Severe: Deep to water Favorable------ Erodes easily Erodes easily. 
Vernalis piping. 
| | 
Moderate: Severe: Deep to water Cemented pan, Cemented pan, Erodes easily, 
cemented pan. piping. erodes easily.| erodes easily.| cemented pan. 
| 
Moderate: Severe: Deep to water Favorable-~ Erodes easily Erodes easily. 
seepage. | piping. 
273--------------- Severe: |Severe: |Deep to water Soil blowing, Soil blowing---|Favorable. 
Webile seepage. | excess humus. | percs slowly. | } 
| 
274--------------- Slight--------- |Severe: Deep to water Droughty, Percs slowly---|Excess salt, 
Willows | hard to pack, slow intake, excess sodium, 
| excess sodium, percs slowly. droughty. 
excess salt. 
275*, 276: I 
Wisflat---------- |Severe: |Severe: [Deep to water Slope, Slope, Slope, 
| depth to rock,{ thin layer, depth to rock.| depth to rock,| erodes easily. 
slope. piping. erodes easily. 
i | 
Atburua~-+--7---~ Severe: iSevere: Deep to water Slope, Slope, Slope, 
( slope. | piping. | depth to rock.| depth to rock.| erodes easily. 
279---- nano nnn Moderate: |Moderate: Deep to water Percs slowly---|Favorable------ Favorable. 
Yellowlark { seepage, | thin layer, | | 
cemented pan. piping. 
| 
280--------------- |Moderate: Moderate: Deep to water Slope, Favorable-----~ Pavorable. 
Yellowlark { seepage, thin layer, percs slowly. 
cemented pan, piping. | 
slope. 
281--------------- Slight--------- |Moderate: [Deep to water Erodes easily Erodes easily |Erodes easily. 
Zacharias { piping. 
I 
282--------------- Moderate: |Moderate: Deep to water Pavorable~----- Favorable------ Favorable, 
Zacharias | seepage. piping. 


See footnote at end of table. 
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TABLE 16.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


| 1 

Soil name and | Pond | Embankments, 4 | | Terraces | 

map symbol | reservoir [| dikes, and | Drainage | Irrigation | and { Grassed 
| areas ( levees { | | diversions j waterways 
| | | | | | 
| ( ( | | | 
-|Moderate: (Moderate: (Deep to water |Slape-~-------- |Pavorable----~— {Favorable. 

| seepage, | piping. i | | | 
| slope. | | | | i 
| | i ! 


| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--ENGINEERING INDEX PROPERTIES 


(fhe symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated) 


| Classification |Frag- Percentage passing ! 
Soil name and Depth USDA texture | | ments sieve number-- Liquid | Plas- 
map symbol | Unified AASHTO 3 limit ticity 
| inches 4 | 10 40 200 index 
In | Pet Pet 
| ! 
101-------~----<« 0-19{Sandy loam------- ISM A-4 10) 100 90-100|65-80 135-50 20-30 | NP-5 
Acampo |19-47|Sandy loam, fine [SM A-4 0 100 90-100|50-75 |35-50 | 20-30 | NP-5 
sandy loam, 
t | coarse sandy I I 
| loam, 
47-49|Indurated- --- tated -<- --- oon Pate 
49-60 |Cemented-- ooo --- --- wor --- won oo oe =o 
A-7 0 100 «=| 100 80-95 |70-85 | 50-65 25-35 
A-7 100 100 80-95 |70-85 50-65 25-35 
( | | 
103*, 104*: { | | | 
Alofwerr HA ---- 0~16|Clay------------- CH A-7 | 0 100 95-100195-100 {85-95 50-65 25-40 
[16-34|Silty clay, clay, (CL, CH A-7 0 90-95 |90-100|90-95 |80-90 45-65 20-40 
i { clay loam. | ( 
34 Weathered bedrock sa oe --- ited wes tated ere tote ese 
Vaquero--------- 0-21 |Clay------------- CH A-7 ) 100 100 90-100175-95 | 50-70 | 25-45 
21-25|Clay, silty clay |CH A-7 0 100 100 90-100/75=95 | S0-70 | 25-45 
25 Weathered bedrock —— oo: “ee aa ae oe --- een aa 
105*: 
Amador---------- 0-4 | Loam--~------~~-~ ML (A-4 0) 85-100175-100(70-85 |50-60 {| 25-35 | NP-10 
4-15|Loam, sandy loam |ML, SM {A-4 0 B5-100175-100/50-85 |40~60 20-35 NP-10 
(15 Weathered bedrock wee --- --- “se o-- an oc --- o> 
| 1 | 
Lithic i 
Xerorthents, } 
I 1 
106-- O0-18|Very fine sandy (ML 1A~4 0 100 |95-100|80-95 |50-65 | --- NP 
Archerdale loam. | 
18-38(Clay loam, silty |CL A-6 0 100 100 90-100|80-90 35-40 15-25 
clay loam. t | | 
38-60|/Clay loam, clay, |CL, CH \A-7 0 100 100 90-100{80-95 40-60 20-35 
| | silty clay loam. | 
i 
IDTassHssseeeeses 0-8 {Clay loam-------- cL A-6, A-7 0 100 100 90-100|B80-90 35-50 15-25 
Archerdale { 8-35|Clay loam, clay, {CL, CH A-7 0 100 100 90-100/60-95 } 40-60 20-35 
| silty clay loam. 1 
35-60|Clay loam, clay, [CL, CH A-7 Q 100 100 |90-100|80-95 40-60 20-35 
t } silty clay loam, | 1 i} | 
1 
1 
| | 
1 | 
Loamy coarse sand|5M \A-1, A-2 0 100 95-100/45-70 {15-25 --- {| NP 
Coarse sand, SM, SP-SM |A-1, A-2, 0 100 95-100|40-70 5-25 | --- NP 
loamy sand, i A-3 
loamy coarse | 
sand. | | 
| | ' 
Tl0s-S-s+4es<Se05 1 0-231Clay loam-------- (CL A-6 ie) | 100 100 95-100/85-95 {| 30-40 10-15 
Beggiano |23-48|Loam, clay loam, {CL=ML, CL {A-4, A-6 0 100 100 90-100/85-95 | 25-40 5-15 
silt loam. 
48-60 |Cemented-~-----~-- ae See Clad as ene oS ae =e ser 
| 


See footnote at end of table. 
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TABLE 17,--ENGINEERING INDEX PROPERTIES--Continued 
| t Classification Frag- Percentage passing I 
Soil name and {Depth| USDA texture { ments | Sieve number~- }Liquid Plas- 
map symbol | Unified AASHTO >3 limit ticity 
inches 4 10 40 200 index 
In I Pot l Pet 
111--~----------- 0-18|Sandy loam----~-- SC-SM, SM [A-4 0 95-100/95-100)60-70 |35-50 | 20-30 | NP-10 
Bruella 18-31|Sandy clay loam, |s¢c A-6 ie) 95-100(95-100)65-80 {35-50 30-40 10-15 
sandy loam. 
31-67|Sandy clay loam, |SC, CL [A~6 0 95-100195-100|/65-80 {35-60 | 30-40 10-20 
| clay loam. 
| | 
112-------------- | 0-8 |Sandy loam-~----- SC-SM, SM |A-4 Q 95-100195-100|60-70 |35~-50 20-30 NP-10 
Bruella 8-42|Sandy loam, sandy|SC A~6 ie} 95-100}95-100/65-80 | 35-50 30-40 10-15 
| | clay loam. | 
42-60(Sandy clay loam, |SC A-6, A-7 0 95-100/95-100/70-85 |35-50 35-50 15-25 
| sandy clay. 
1 | 
113-------------+ {| O-11|/Clay A-6 le) 90-100185-100/80-95 |60-75 30-40 10-15 
Calla {11-29|1Clay A-6 0 90-100|85-95 |80-95 |60-75 30-40 10-20 
[29-60}Clay A-6 ie) 90-100185-95 |80-95 |60-75 | 30-40 10-20 
| 
114*, 115*: t | | 
Calla---~------- 0-18|Clay A-6 0 90-100}85-100|80-95 [60-75 | 30-40 | lo~15 
18-30|Clay A-6 0 90-100/85-95 |80-95 |60-75 | 30-40 | 10-20 
30-60{Clay A~6 0 190-100/85-95 |80-95 |60-75 | 30-40 | 10-20 
| 
Carbona~-~----~- 0-6 [Clay loam--- cL A-6, A-7 0 80-100/75-100j70-95 {60-80 | 35-45 | 15-25 
6-25|Clay loam, clay {CL, CH A-7 0 80-100]75~100{70-95 (60-85 | 40-55 | 15-30 
25-36|Clay loam, clay {CL, CH A-7 0 80-100]75-100(70-95 (60-85 } 40-55 | 15-30 
36-62|Clay loam~---~---- CL A-6, A-7 0 80-100]75-100170-95 (55-80 | 30-45 | 10-20 
116*: 
Calla----------- O-i1|clay A-6 0 90~100)85~100)80-95 |60-75 {| 30-40 | 10-15 
11~-29}Clay A-6 0 90-100)85-95 {80-95 |60-75 | 30-40 | 10-20 
29-60 |Clay A-6 Q 90-100}85-95 |80-95 |60-75 | 30-40 | 10-20 
Pleito------~--- 0-16(Clay A-6 0 90-100 (85-100/80-95 | 60-75 30-40 10-15 
16-60|Clay A-6 0 90-100/85-95 |80-95 |60-75 30-40 10-20 
| | 
117+-----------<- [ 0-6 {Clay A-7 0 100 100 95-100( 85-95 40-50 15-25 
Capay | 6-20}Clay, silty clay ICL, CH A-7 0 100 100 95-100/ 85-95 40-60 20-35 
[20-60|Silty clay loam, |CL A-7 ie) 100 100 95-100175-95 40-50 15825 
i clay loam, 
i} | 
118, 119--------- | 0-20{Clay-~---~~----=+- CH, CL A-7 Q 100 100 95-100]85-95 40-60 20-35 
Capay 20-60jClay, silty clay |CL, CH A-7 Q 100 100 95-100/85-95 40-60 20-35 
120~-~------------- 0-20 |Clay-----~--~--~- CH, CL A-7 9 100 100 =|95~100}85-100| 40-60 20-35 
Capay 20-44(Clay, silty clay [CH, cL A-7 0 100 | 100 95-100}85~100) 40-60 20-35 
44-60|Silty clay loam, |CL |A-7 0 100 100 95-100|75-95 40-50 15-25 
clay loam. 
121--~----------- 0-20 |Clay----~~=~----- CH, CL A-7 io) 100 100 =|95-100/85-95 40-60 20-35 
Capay 20-44|Clay, silty clay |CH, cL A-? 0 100 100 = 195-100|85-95 40-60 20-35 
44-60 |Silty clay loam, |CL A~-? 9) 100 100 |95~-100|75-95 40-50 15-25 
clay loam. 
| 
122*: 
Capay-------+---- 0-20 |Clay~------------ CH, CL A-7 0 i 100 100 95-100/85-95 40-60 20-35 
20-60(Clay, silty clay |CL, CH A-7 9 100 100 95-100| 85-95 40-60 20-35 
| 
Urban land. 


See footnote at end of table. 
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TABLE 17.--ENGINEERING INDEX PROPERTIES~~Continued 


(i: Classification |Frag- Percentage passing 
Soil name and Depth| USDA texture I ments sieve number-- [Liquid Plas- 
map symbol | | Unified AASHTO 23 limit | ticity 
| | inches| 4 10 40 200 index 
. Tin | — Pet Pot 
| | | | 
123- 0-6 [Clay loam~--~~---- [CL A-6, A-7 |] 0 80-100|75-100{70-95 |60~80 35-45 15-25 
Carpona | 6-25{Clay loam, clay iCL, CH A-7 0 180-100]75-100/70-95 {60-85 40-55 15-36 
25+36/Clay loam, clay CL, CH 1A~? 0 80-100/75-100| 70-95 |60-85 40-55 15-30 
[36~-62{Clay loam-------- [cL (A-6, A-7 | © 80-100{75-100]70-95 |55-80 30-45 10-20 
{ } | 
124, 125*: I | | | 
Carbona--------- | 0-6 |Clay loam-~~------ [cL {A-6, A-7 | 0 B0-100}75-100/70-95 |60-80 { 35-45 { 15-25 
| 6-25|Clay loam, clay CL, CH A-7 ie) 80-100|75-100{70-95 |60-85 40-55 15-30 
‘25-36iClay loam, clay cL, CH A-7 \e 0 €0-100/75-100|70~95 |60-85 40-55 15-30 
|36-62|Clay loam------=-- cL A-6, A-7 te} 80-100|75-100|70-95 |55-80 30-45 10-20 
| | | t | 
Orognen----~=--- O~-1l|Gravelly clay [Gc, SC, CLIA-6 ie} 60-80 |50-75 {50-70 |35-60 30-40 15-20 
| loam. 
i1-30\iGravelly clay {CL, CH A-7 0 155-80 |50-75 |45-70 {40-65 40-55 20-35 
leam, gravelly | 1 I 
| | clay. | | | 
30-60|(Clay loam, clay CL, CH |A~7 ie) 85-95 [75-90 |70-85 |65-80 40-60 20-40 
| 
126* \ | i | 
Carbonas------~~ 0-6 [Clay loam-~---9--~ IcL (A-6, A-? 0 80-100175=100170-95 |60-80 35-45 15-25 
| 6-25|Clay loam, clay CL, CH a-7 0 80-100(75-100|70-95 |60-85 40-55 15-30 
125-36:Clay loam, clay |CL, CH A-T 0) 80-100/75-100/70-95 |60-85 | 40-55 | 15-30 
36-62|Clay loam=-~----- cL A-6, A-7 0 80-100/75-100/70-95 |55-80 | 30-45 | 10-20 
Carbona, bedrock 
subst ratum----~ 0-19|/Clay loam-------- ICL A-6, A-7T 0 BO-100|75-100|70-95 |60-80 35+45 15-25 
19-41}Clay loam, clay CL, CH A-7 0 80-100175-100|70-95 {60-85 40-55 15-30 
41-57|Clay loam-------- cL A-6, A-7 Q 80-100(75-2100|70-95 |55-80 | 30-45 | 10-25 
57 Weathered bedrock wee as --- ooo <7 os =o ome aes 
L2 fence rece ren nn 0-19|Coarse sandy loam|SM An-2, A-4 0 85~100|75-100(55-75 |25-45 20-30 | NP-5 
Chuloak 19-44|Sandy clay loam, |SC-SM, SC jA-4, A-6 0 185-100|75-100{65-85 {35-50 25-35 5-15 
| | sandy loam. ( | { | 
144-55 |Fine sandy loam SM A-4 0 195-100/85~-100/65-85 [35-50 20-30 NP-5S 
55-64|Loamy coarse sand|SM (A-2, A-1 0 90-100/80-100}40-60 [15-25 | --~- NP 
{ 1 
T2g----"-a4544-55 Q-18{Fine sandy leam [SM A-4 0 100 100 70-85 (35-50 20-30 NP~5 
Cogna [28-38 | Loam------""e---- (CL-ML, ML |A-4 0 100 100 90-100)85-90 25-35 5-10 
38-60|Loam, clay loam, |CL-ML, ML, |A-4, A-6 0 { 100 100 90-100/85-95 25-40 5-15 
silt loam. cL 
2Qesceesnseodiass 0-25 | Loam---------+9---~ (CL-ML, ML |A-4 | 0 100 100 90-100 {85-90 25-35 | 5-10 
Cogna |25-64|Loam, clay loam, |CL-ML, CL |A~4, A-6 ie) 100 =| 100 90-100 {85-95 25-40 5-15 
} i silt loam. I { 
| | { ( | | 
L30s=s=sse<sssss* 0-12|Fine sandy loam SM, SC-SM |A-2, A-4 ie} 100 95-100/65-90 |30-50 | 20-30 NP-10 
Columbia 12-60|Stratified sand [SM A-4 0 100 95+100|/60-90 {35-50 20-25 NP-5S 
| to silt loam. 
LohesesesssSceees. 0-12/|Fine sandy loam 5M, SC-SM {A-2, A-4 0 100 |95-100165-90 {30-50 20-30 | NP-10 
Columbia |12-60jFine sandy loam, |SM, SC-SM |A-2, A-4 | 0 | 100 95-100/65-90 |30-50 | 20-30 NP-10 
| sandy loam, { 
| | 
12s Sesser seers | O-12|Fine sandy loam SM, SC-SM {A-2, A-4 0 100 |95-100)65-90 |30-50 20-30 NP-10 
Columbia 12-60|Stratified sand |SM A-4 10) 100 95-100160-90 (35-50 20-25 | NP-S 
\ | to silt loam. | 
| | | 1 | 
L30s-S4ss8ss55c55 0-20|Fine sandy loam [SM, SC-SM |A-2, A-4 0 | 100 95-100165-90 |30-50 20-30 NP-10 
Columbia |20-48|Fine sandy loam, |5M, SC-SM |A-2, A-4 ie) } 100 95-100|65~90 }30-50 20-30 NP-10 
| sandy loam. I I 
148-60|Clay loam, silty ICL, CH A-7 0 100 §95-100190-100|75-95 40-60 20-35 
| { clay loam, clay. I i | | 
t 


See footnote at end of table. 
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TABLE 17.--ENGINEERING INDEX PROPERTIES--Continved 
ea | Classification Frag~ Percentage passing 
Soil name and |Depth|] USDA texture | t [ments | sieve number-- Liquid Plas- 
map symbol | | Unified AASHTO >3 1 limit ticity 
| 1 inches 4 10 | 40 | 200 index 

-s Tin ft - { T Pet ] Bot 
poe i Hl 

134-------------- | Q-22|Sandy loam------- |[SM, SC-SM |A-2, A-4 Q |95-100)85-100|)50-85 |25-50 20-30 NP-10 

Cometa |22-36|Sandy clay, clay, |CL, CH A-7 ' 0 95-100}95-100}70-95 |50~80 40-60 20-35 
| clay loam. I 
|36-60|Stratified sandy [SM, SC~SM,|A-2, A-4,| 0 95-100]85-100/50~-65 |25-50 20-35 NP-15 
| { loam to sandy i sc A-6 | 
{ { clay loam. H 
H | 1 t 

135%: t t 

Corning---~----- | 0-21|Gravelly loam- SM, SC-SM |A-4 0-5 175-90 160-75 (60-70 }40-50 25~35 5-10 
| 21-36 |Clay------------- CL, CH A-7 10 95-100|95-100/95=100/90-100! 50-65 | 35-45 
|36-60|Loam, clay loam CL, CL-ML |A-4, A-~6 | 0 95-100195-100/85-95 | 65-80 25-40 5-15 
| | | 

Redding------~~- | 0-4 |Gravelly loam~---|SC, SC-SM, |A-4, A-6 0-15 155-90 |50-75 |45-70 |35-50 20-35 5-15 
| | | Gc, GM-GC/ i | 
| 4-15|Gravelly loam, ICL, CL-ML, |A-4, A-6 0-5 55-80 (50-75 |45-70 (35-55 25-40 5-15 

gravelly clay | GC, GM-GC I 
I loam. | { 
115-25|Clay, clay loam (CH, CL \A-7 10 95-100/95-100/90-100/70-95 | 40-60 | 15-30 
125-60] Indurated--~~~---- ==> i wee | --- one | mee ec= 225) soe ici 
| 

136*: ( 

Corning--------~ O-12|Cobbly loam [SC, SC-SM |A-4 15-30 |70-95 |70-90 155-75 [35-50 | 25~35 5-10 

CL, CH A-7 0 95-100]95-100195-100|/90-100} 50-65 | 35-45 
25-67|Loam, clay loam |CL, CL-ML |A~4, A-6 0 95-100|95-100|85-95 [65-80 | 25-40 5-15 
' 

Redding- | G-4 |Cobbly loam~----- SC, SC-SM [A~4, A-6 [15-30 175-95 ]70-90 |55-75 135-50 | 20-35 5-15 
i 4-15jGravelly loam, CL, CL-ML,[A-4, A-6 | 0-5 |55-80 {50-75 {45-70 |35-55 | 25-40 5-15 
| gravelly clay GC, GM-GC 
| loam. ( 
15-25|Clay, clay loam ICH, CL A-7 0 95-100 | 95~100|90-100/70-95 | 40-60 | 1530 
25-60 | Indurated-~~----- | Tene eco | <5 ==, =o r= aoe cee 

137 ---------8---- 0-18|Gravelly sandy SM, GM |A-2, A-4 0-10 155-80 [50-75 {35-60 }25-40 20-30 NP-5 

Cortina | loam. | | 
18-60|Stratified very GP-GM, GM |A~1, A-2 [{ 0-10 |30-60 125-55 |15-40 5-35 20-30 NP-5 
| gravelly loamy | | I { 
| sand to very [ I | 

| gravelly loam. [ ] I 
| | | 

138, 139------~+~- i 0-7? {Silty clay loam cL |A-6, A-7 ie} [ 100 95-100| 90-100] 75-90 30-45 10-20 

Cosumnes 7-21/Silty clay loam, (CL, CH [A-6, A-7 0 100 |95-100{ 90-100] 70-95 35-60 15-30 
| clay, | | i 
[21-47|Clay loam, clay {[CH, CL A-7 | 0 100 95-100190-100| 75-95 40-60 20-35 
47-63|Clay loam, clay |CH, CL A-17 0 100 =| 95-100190-100{ 70-95 40-55 20-30 

| 

140----------~--- 0-23|Silt loam------~- CL-ML, ML [A-4 ie] 100 100 90-100}85-90 25-35 5-10 

Coyotecreek 23-36|Loam, silt loam CL-ML, ML |A=4 ie) 100 100 95-100|85-90 25-35 5-10 
[36-69|Stratified fine CL-ML, CL |A-4, A-6 Q 195-100] 90-100 |70-100|50-85 25-35 5-15 

sandy loam to 
clay loam. 
| 

14i-~-------~---- 0-10|Fine sand-------- ISP-~SM, SM {A-1, A-3, 0 100 100 40-70 5-25 Sos NP 

Delhi | A-2 I 
10-60|Sand, loamy sand, |SP-SM, SM |A-1, A-2,| 0 100 =| 100 40-80 5-35 Se: NP 
| fine sand. A-3 | | | 

| | 
142-------~------- 0-16|Loamy sand---- SM A-2 [ 0 [| 100 | 100 50-90 115-35 { --- NP 

Delhi {16-26{Loamy sand, loamy|SM (A-2 | 0 | 100 100 (50-80 |15-35 { -~- NP 
‘ | fine sand. { I 
{26-60|Sand, loamy sand, |SP-SM, SM |A-1, A-2, ie} 100 100 |40~-80 3-35 mez NP 

| fine sand. if A-3 
| 


See footnote at end 


of table. 


San Joaquin County, California 431 
TABLE 17.+-+ENGINEERING INDEX PROPERTIES~-Continued 
” | Classification Frag- Percentage passing 
Soil name and Depth| USDA texture Iments sieve number-— Liquid Plas- 
map symbol | Unified AASHTO >3 Limit ticity 
| | [inches 4 { 10 40 | 200 index 
Tin | ] 1 1 Bot ] 1 Pot 
t | | 1 | 1 
143%: 1 1 | 1 1 
Delhi----------- { O-16|Loamy sand------- SM [A-2 ie) 100 | 100 [50-80 |15-35 -o NP 
|16-26|Loamy sand, loamy|SM [A-2 1 0 100 100 $0~-90. | 15-35 --- NP 
| fine sand. | 
26-60|Sand, loamy sand, |SP-SM, SM |A~1, A~-2, ie} 100 =| 100 40-80 5-35 oo NP 
fine sand. A-3 
1 | 
Urban land. 
| 
0-20 | Sand------------- [5M, SP=SM [A-2, A-3 | 0 100 100 50-70 5«20 oc NP 
Dello 20-60|Sand, Fine sand SM, SP=SM {A-2, A-3 | 0 100 100 50-70 5-20 --- NP 
} } 
145«------------- | 0-7? jLoamy sand------~- SM [A-2 ie) 100 | 100 60-80 [15-35 tated NP 
Dello | 7-60|Sand, fine sand SM, SP-SM IA-2, A-3 | 0 100 100 50-70 5-20 --- NP 
146----~---~----- 0-10|Loamy sand--~-~-- [SM A-2 ie} 100 100 [60-80 |15-35 --- NP 
Delio 110-60|Sand, fine sand 5M, SP-SM |A-2, A-3 0 100 100 50-70 5-20 --- NP 
| 
149------- eon -n-- 0-16{Sandy loam-----~- [5M A-4 [ a 100 95-100|60-80 |35-50 20-30 NP-5 
Dello 16-43|Sand, loamy sand |SP-SM, SM {A-2, A-3 {| 0 100 95-100150-70 5-30 aaaae NP 
143-60|Silty clay, clay ICH, CL A-7 0] 100 §95-100/90-100/85-95 | 40-60 | 20-35 
i { loam. l 1 
| | | 
148-+------------ | O-12|Clay loam------~-~ cL [A~6 1 90 100 95-100/85~-100] 70-80 30-40 10-20 
Dello 12-6€0|Sand, fine sand |SM, SP-SM jA-2, A-3 |] 0 100 95-100/50-70 5-20 | --- NP 
| | 
149-------------- 0-13|Sandy loam------- SM A-4 ie} 100 95-1001)60-70 [35-50 20-30 NP-5 
Devries 13-28|Sandy loam, fine |SM A-4 0 100 95-100/60-85 (35-50 | 20-30 | NP-5 
| | sandy loam. I | | 
28-80 | Indurated~-~-~--- I wen --- “oe Seal wee een Sieteted --- tae 
| | | | 
150*, 151*. t I | } | 
Dumps | H | | { | 
| 
1b2 0 -- n-ne enn nn 0-8 |Mucky clay loam OL, OH A-9 a 100 100 |90-100}70-85 40-60 10-25 
Egbert 8-i9|Silty clay loam, |CL, CH A-7 | 0 100 100 90-100] 70-95 40-60 15-35 
clay loam, clay.| 
19-60|Silty clay loam, |CL, CH |A-7 Q 100 | 100 j90-100170-95 40-60 --- 
clay loam, clay. 1 
153-------------- O-8 |Silty clay loam cL A-6, A-7 0 100 100 90-100{ 70-95 35-50 15-20 
Egbert | 8-19|Silty clay loam, |CL, CH A-7 | a 100 100 90-100| 70-95 40-60 15-35 
| | clay loam, clay.| ! | 
419-60 iSilty clay loam, |CL, CH A-7 0 100 =| 100 90-100170-95 40-60 --- 
| | clay loam, clay. 
| | i 1 
184~-------------- O-14|Silty clay loam CL, ML A-7, A-6 it) 100 100 90-100} 70-95 35-50 15-20 
Egbert. 14-40}Silty clay loam, |CL, CH A-7 | 0 100 100 |95-100]85-95 40-60 20-35 
clay loam, clay. 
40-60[Stratified loamy |SM A-2 0 100 100 50-80 [15-35 --- NP 
fine sand to 
| sand. I 
t | ( | 
155*: | | 
Egbert ----~----- 0-6 |Silty clay loam [CL A-6, A-7 ] 0 100 100 90~100]70-95 35-50 15-20 
6-31|Silty clay loam, |CL, CH |A-7 1 0 100 100 $90-100|70-95 40-60 15-35 
clay loam, clay.| I | 
[31-60!Silty clay loam, (CL, CH \A-7 { 0 100 { 100 90-100}70-95 40-60 --- 
| | clay loam, clay. | 
| J 
Urban land. I 


See footnote at end 


of table. 
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TABLE 17.~-ENGINEERING INDEX PROPERTIES--Continued 


I i [ Classificatlon |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture Iments | sieve number-- [Liquid | Plas- 
map symbol | | ( Unified [ AASHTO | »>3 | 1 limit |] ticity 
i i if Jinches| 4 i 10 40 | 200 | index 
[in | - “T Bet ] Bet | 
f | if } | | | 
156+---------~--- | Q-10|Clay loam-~~----- IML, CL {A-6, A-7 | 0 } 100 100 95-100175-90 | 35-45 | 10-20 
El Selyo |10-60|Silty clay loam, [ML, ME, A-7 0 100 100 }95-100/90-95 | 40-55 18-25 
| silty clay. | CL, CH 
| 
157~+-+---------- 0~-26|Sandy loam------- |SM, SC-SM |A-4 | 0 195-100]85-100150-70 |35-50 15-25 | NP~10 
Exeter 26-33|Sandy clay loam, |CL, SC A-6 0) 95~-100)85-100}70-90 |35-65 | 25-40 10-20 
¢lay loam, loam. | 
33-60 | Indurated-------- t ciate -on --- --- --- --7 oleae Eiedened --- 
Hf ! 1 
0-8 |Clay loam-~-~----- cL A-6, A-7 0) 1 100 j 100 {90-100}80-90 | 35-50 | 15-25 
Finrod 8-33|Clay loam, clay |CL, CH A-7 1 0 100 6} 100 90-100 |80~95 40-60 20-35 
33-48|Clay loam, silty |CL, CH A-7 a) 100 100 |90-100{80-95 {| 40-60 | 20+35 
{ clay loam, clay.| I 
{48-60 | Cemented--------- wee --- won --- --- Stale --- bated o~- 
| | ! | 
159. | i | 
Fluvaquents I H 1 | 
| | i} 1 
160------------~- 0-25|Clay-- CL, CH A-T 0 100 100 |90-100175-95 | 45-65 | 20-40 
Galt 125-34|Clay, silty clay {CL, CH A-7 100 100 90-100|75-95 | 45-65 | 20-40 
34-60 |Cemented---~~+---- ated i ited wee ocee --- crated lle ade td 
t | J 
161---------~+--- 0-20 |Clay-----~--~---- CL, CH [A-7 | 0 100 100 90-100}75~95 45-65 {| 20-40 
Galt 20-34|Clay, silty clay |{CL, CH A-7 1 0 100 } 100 {90-100|75-95 45-65 } 20-40 
| 34-60 |Cemented--------- oon aieled --- woo Sate teed ~~ late tated 
| i | | | 
162%: i t | | 
Galt--------~--- f 0-25 |Clay----~-------- ICL, CH A-7 i) 100 100 90-100} 75-95 45-65 { 20-40 
|25-34|Clay, silty clay ICL, CH A~7 | 0 100 { 100 |90-100|75-95 | 45-65 | 20-40 
34-60 |Cement.ed-------~~- I ata -— Stated alee ated --- ated “oo --- 
| 
Urban land. | | | i 
| I | ! 
163*: | | | t 
Gonzaga--------- | 0-5 |Loam-----------+-~ CL-ML, CL |A~4, A-6 | 0-5 |80~-100)75-100/65-95 |50-65 | 25-35 | 5-15 
5-10|Loam, clay loam {CL-ML, CL, |A-6, A-4 Q-5 |80-100}75-100/70-85 |40-70 {| 25-35 5-15 
| | SC-SM, SC 
10-29}Clay, clay loam |CL, CH {A-7 ] O-5 {80~100/75-100/70-90 |50-85 | 40-60 | 20-35 
23 Unweathered ed --- --- --- Slated --- Date --- --- 
t bedrock. if 1 | | 
| 
Franciscan- aA-4 0 90~100/85-100170-90 [50-65 | 25-35 5-10 
A-6 0-5 80-90 |75~90 |70-85 135-60 | 30-40 10-20 
f 36 |Unweathered I eon --- --- --- oot wo Stated --- woe 
bedrock. | 
| | | 
164*, 165*: i 
Gonzaga-~----~~- 0-5 | Loam---~ CL-ML, CL [A-4, A-6 | 0-5 (80-100175-100{65-95 (S0-65 | 25-35 5-15 
S-10|Loam, clay loam |CL-ML, CL, 1A-6, A-4 | 0-5 |80-100175-100{70-85 [40-70 } 25-35 | 5-15 
SC-SM, SC | ! | 
|10-29|Clay, clay loam |CL, CH A-7 0-5 |80-100175-100|70-90 {50-85 40-60 | 20-35 
| 29 Unweathered ated oc moe ete Eatated --- occ --- --- 
i | bedrock. 
i f | | 
Honker--------~-+- { 0-5 |Loam---~--------- CL-ML, CL {A-4, A-6 | Q~5 80-100{75-100)65-95 {50-65 | 25-35 5-15 
| 5-33iGravelly clay cL, CH, A-7 0-5 60-80 |55-75 [50-70 |35-60 | 40-60 20-35 
| { loam, gravelly sc, GC I } 
| { clay. I 
| 33. {Unweathered --- --- os+ --- ~-- rn re --- --- 
| | bedrock. 
| i} [ | 


See footnote at end of table. 
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TABLE 17.--ENGINEERING INDEX PROPERTIES~--Cont inued 


Classification Prag- Percentage passing { 
Soil name and |Depth| USDA texture i] ments sieve number-- {Liquid | Plas- 
map symbol Unified | AASHTO {| 233 limit ticity 
{ | inches 4 10 40 200 | index 
In | Pct Pot 
| 1 
164*, 165*: i | 
Pranciscan--~--- 0-13 | Loam---- ML |A-4 ie) 90-100{85-100]70-90 150-65 25-35 5-10 
13-36}Clay loam- CL, SC {A-6 0-5 80-90 {75-90 |70-85 |35-60 30-40 10-20 
36 Unweathered mae” oo --- cer ceed oor --- aaa ooo 
bedrock. | t 
| 
166-- 0-20|Fine sandy loam SM A-4 ie) 100 95-100/60-85 {35-50 20-30 NP-5 
Grangeville 20-60|Stratified loamy |SM A-2, A-4 0 | 100 95-1001/60-95 }25-50 15-25 NP-5 
sand to silt f | | 
loam. | 
Hf { | 
167? -~- ~~~ e nnn nn | 0-16|Clay loam-------- cL A-6 ie) | 100 95-100185-100|65-75 30-40 10-20 
Grangeville 16-32|Sandy loam, fine |SM, ML A-4 ie) 100 95-100/60-95 |35-60 20-35 NP-10 
sandy loam, 
loam. 
32-60|Stratified loamy |SM A-2, A-4 ie) | 100 95-100/60-95 {25-50 15-25 NP-5 
sand to silt | | | | 
loam. ! 
| 
168, 169--~------ O0-15|(Clay loam-------- cL A-é Q 100 95-100{80-90 165-70 35-40 15-20 
Guard 15-72{Clay loam, sandy |SC, CL A-6 ie) 100 85-95 |75-90 |35-60 | 30-40 | 10-20 
clay loam. t | 
I | | i 1 
170-------------- | 0-15 | Loam----~------~~~ CL-ML, ML {A-4 ie) 90-100175-1001/60-90 |50-60 25-35 5-10 
Hicksville 15~36|Clay loam, sandy ICL, SC A-6 0 85-95 175-95 165-95 |45-75 30-40 10-20 
| clay loam. I | 
136-60|Sandy clay loam, |SC-SM, SM [A-4 | 0 85-95 |75-95 150-85 [35-50 | 25-35 | 5-10 
i ! sandy loam. [ 
| | 
17 1--------~----- 0-8 {Loam----~----~--- ML, CL-ML [A-4 ie) 90-1001 75-100|60-90 |50-60 25-35 5-10 
Hicksville 8-26|Clay loam, sandy [CL, SC A-6 ie) 85-95 [75-95 |65-95 [45-75 30-40 10-20 
clay loam. i 
26-44|Stratified very GM~GC, GM [A-1, A-2 a-5 40-65 (25-50 |15~-40 $-30 20-30 NP-10 
gravelly loamy ] 
sand to clay | 
loam. 1 
44 Weathered bedrock --- iene --- ooo ahaa woH oo --- --- 
i 


0-13|Gravelly loam- SC-SM, SM, |A-4 i) 160-85 [50-75 |45-65 |35-50 | 25-35 5-10 
Hicksville GM-GC, GM] t 
13-36|Gravelly clay sc, GC {A-2, A-6 (0) 60-85 (50-75 |45-70 {25-50 30-40 10-20 


| loam, gravelly ] 
sandy clay loam. ] 
36-60/Stratified very GM-GC, GM [A-1, A-2 0-5 40-65 [25-50 {15-40 5-30 20-30 NP-10 
gravelly loamy i} 
} sand to clay I 


| 
loam. ] | 
| 
173-------------- 0-10|Silty clay------- CH, CL (A-7 0 100 100 90+100/85-95 40-60 20-35 
Hollenbeck 10-37|Clay, silty clay (CH, CL |A-7 ie) 100 100 90-100{85-95 40-60 20-35 
37-42|Silty clay loam, [CL |A-6, A-7 | 0 100 95-100] 85-100] 75-90 35-50 15-25 


clay loam, { | 
42-60 |Cemented----~~--~ --- | --- --- --- =e --- --- ial --- 


174- 0-32 (Clay- cL \A-7 0 100 100 |90-100]85-95 { 40-60 | 20-35 
Hollenbeck [32-55(Clay, silty clay {CH, CL |A-7 Q 100 100 90-100|85-95 40-60 | 20-35 
55-60 | Cemented--------- --- | --- Saeed “-- wee | tee = --- --- 
| t | | 


See footnote at end of table. 


434 Soil Survey 
TABLE 17,--ENGINEERING INDEX PROPERTIES-~-Continued 
i ~~] Classification IFrag- | Percentage passing 
Soil name and [Depth] USDA texture I ments sieve number-- Liquid Plas- 
map symbol | | | Unified AASHTO 23 | limit | ticity 
| 1 f | Jinches 4 10 | 40 200 index 
Pin | T Pet Pot] 

i | 
17§-------------~ | 0-21|Sandy loam-----~- [SM jA~4 0 185-100]75-100(45-70 |35-50 | 20-30 | NP-5 
Honeut |21-60|Coarse sandy SM [A-4 0 185-100]75~-100(45-70 |35-50 20-30 | NP-5 

| | loam, sandy [ I 
| | loam, I 
| ! | 
176%: | i t 1 | i 
Honker---------~ | 0-5 {Loam-~~---------~ (CL-ML, CL [A-4, A-6 | 0-5 80-100}75-100/65-95 {50-65 25-35 | 5-15 
{| 5-33|Gravelly clay cL, CH, A-7 0-5 60-BO [55-75 |50-70 |35-60 | 40-60 | 20-35 
| | leam, gravelly | SC, GC | 
clay. l i 
33 |Unweathered I ae won ated --- -o- oc- --- oer pdaied 
| | bedrock. ( | 
| | | 
Vallecitos------ 1 9-4 [Gravelly loam----|Sc, SC~SM |A-4, A-6 | 0-5 [70-80 ]60-75 |55-70 {35-50 | 25-35 | 5-15 
4~20|Gravelly clay CL, CH, A-7 | 0-5 60-80 155-75 {50-70 {40-60 | 40-60 | 20-35 
I loam, graveily sc, GC t 
! | clay. | | | | 
| 20 |Unweathered 1 wee oo | --- —-- te tated oo oe w- 
| | bedrock. 
i | | 
Gonzaga------~-- 0-3 }Loam--------~---~ {CL-ML, CL |A-4, A-6 | 0-5 |80-100/75-100/65-95 |50-65 | 25-35 5-15 
3-7 |Loam, clay loam [CL-ML, CL, |A-6, A-4 O-5 |80-100}75-100/70-85 [40-70 | 25-35 5-15 
{| sc-smM, sc | | 
7-34|Clay, clay loam |CL, CH {A-7 10-5 {80-100175-100/70-90 150-85 40-60 | 20-35 
34 |Unweathered [ Dialed i Stated ieee iaalad wen vor — ooo oo 
| bedrock. | 
| | i | 
177%, 178%: ! . { ! ! 
Honker--~----~--- { G-5 j{Loam----------~-~ (CL-ML, CL |A-4, A-6 } 0-5 |80-100175-100165-95 {50-65 | 25-35 5-15 
| $-33 {Gravelly clay ICL, CH, A-7 0-5 60-BO |55-75 |50-70 [35-60 ( 40-60 | 20-35 
| loam, gravelly | Sc, GC 
| clay. | | 
| 33 Unweathered | see ae tated --- aiaded --- ed --- oo 
bedrock. | 
| | | 
Vallecitos------ 0-4 |Gravelly loam---~|5C, SC-SM |A-4, A-6 0-5 70-80 [60-75 |55-70 |35-50 25-35 9-15 
| 4-20(Gravelly clay ICL, CH, A-7 0-5 60-80 [55-75 |50~70 |40-60 | 40-60 | 20-35 
loam, gravelly sc, GC I 
| clay. | 
20 Unweathered --- cada [ --- | ss Sealed --- behaiad oon betatad 
| bedrock. | 
Honker, eroded--| 0-7 |Gravelly loam--~-|SC-5M, SC,|/A-4, A-6 | 0-10 |60-80 |55-75 |50-70 (35-50 } 25-35 515 
| GM-Gc, GC | 
18!Gravelly clay isc, GC An~2, A-6 | 0-5 [55-80 150-75 145-70 [25-60 | 30-40 10-20 
loam. [ t ! 
118-31 |Gravelly clay----|CL, CH, {A-7 0-5 {60-80 [55-75 |50-70 135-60 { 40-60 | 20-35 
| { sc, GC | | 
| 31 |Unweathered ara --+ cated ooo --- --- zoo tated --- 
| bedrock. 
ft j | 
179-------------- O~15|Silty clay loam |CL, ML A-6, A-7 0 100 100 = $95-100/85-95 | 35-45 10-20 
Itano 15-34}Silt loam, silty |{CL, ML A-6, A~7, 0 100 100 90-100/80-95 | 30-45 5-20 
clay loam. | Aw4 { | 
34-60|Stratified very |CL, ML IA-6, A-7, Q j 100 100 95-100{75-90 | 30-45 5-20 
fine sandy loam | aA-4 
{ to silty clay 1 | | 
{ loam. | | | 
| | | 


See L[ootnote at end 


of table. 
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TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 
SS { ( | Classification Frag~ Percentage passing | 
Soil name and {Pepth{ USDA texture ments sieve number-- |Liquid Plas- 
map symbol | { Unified AASHTO | 293 | | limit ticity 
| | ! linches 4 10 | 40 | 200 | index 
bode | | t Pet | | [Pet 
| t i | | ( 
180- 7} O-22\Clay-- --|CL, CH A-7 0 100 | 100 1|90-100/80-95 | 40-60 20-35 
Jacxtone {22-34|Clay loam, clay, (CL, CH A-7 0 100 | 100 {85-100|80-95 | 40-60 20-35 
| | silty clay. { | 
34-37 |Indurated- -- -— I o- | ges) mens aes sae Sem ase 
37-46|Loam, clay loam CL-ML, CL |A-4, A-6 | O 80-100|75+100|60-85 |50-75 | 25-40 §-15 
46-60 |Cemented~-~------ [ w-- | -——- | --- --- --- | wee wee foe -—-- 
| j | | | 
181%: i } | 
Jacktone---+---- 0-22 |Clay---rern nnn n-ne [CL, CH A-7 1 0 100 100 {|90-100/80-95 { 40-60 20-35 
[22-34|Clay loam, clay, |CL, CH A-7 0 100 100 |85~-100/80-95 40-60 20-35 
| silty clay. [ I I { 
34-37| Indurated-------- [ tated --- coe aia Pky biel --- -—- aaa 
37-46|Loam, clay loam CL-ML, CL |A-4, A-6 0 80-100|75-100/60-85 |50-75 25-40 §-15 
46-60|Cemented--------- { --- von - ore --- --- --- --- oon 
| | | | 
Urban land. | 
| | 
182, 183-~-~-~-~~~ 0-5 |Loam---------~--- IML \A-4 0 85-100|80-100|/60-95 {50-65 25-35 NP-10 
Jahant 5-31|Loam, clay loam CLe-ML, CL |A-4, A-6 0 85-100/80-100/65-95 |50-70 25-40 5-15 
31-49[Clay, clay loam |CH, CL \a-? 0 90-100|85-100/80~100/ 75-95 45-65 25-40 
49-53 |Cemented-- = Sas ane basin ss ts> wee =: =o 
53-60 | Indurated- > <5 as brie athe sos S25 dete ides 
| 
184--------aeeene Q-10{Loamy sand------~- 5M A-1, A-~2 0 90-100(75-100|40-70 |15-30 --- NP 
Kaseberg 10-16|Gravelly loamy SM A-l, A-2 0-5 70-100/60-90 |35-60 |10+25 ~oe NP 
sand, loamy 
sand. 
16-17 | Indurated------=- aon oo aoe Sian oe Sania Pataied ae -“—- 
17-60|Stratified sandy |SM, SC-SM, JA-2, A-4 0 95~100/85-100150-65 125-50 | 20-35 | NP-15 
loam to sandy sc A-6 
clay loam, 
| | 1 
185- | O-17}Fine sandy loam SM, ML A-4 0 | 100 §95-100/85-100)40-55 20-30 NP-5S 
Kaseberg {17-20 | Indurated-------~+ wer tated - cee jose --- -—- --- ad 
{ 20 |Weathered bedrock == SSS aia —— ae sa5 Bea Np ee aos 
| | | | 
186s 7 Sse snakes | -- (ML A-4 | 0 100 |95+100195~100|60~-85 | NP-5 
Kaseberg |16-17|Indurated- -- wee | wo | - --- --- --- --- =f oo 
1? |Weathered bedrock wee t Soir) [ --- won aa! ==3 Set ir See oon 
| | | | 
187%: I 
Keyesascesee-== 0-12|Gravelly loam----|GM-GC, GM, |A-4 O-10 (55-80 {50-75 |40-70 |35-50 | 25-35 5-10 
| | SC-SM, SM | | 
12-19|Gravelly clay, iGc, CL, CH|A-7 0-10 {55-80 |50-75 |50-70 |40-65 40-65 20-35 
| | gravelly clay { 
loam, i 
19-34] Indurated-------- ===) ache cata =o Saas os so5 <= <es 
34 Weathered bedrack ae> 5 peated aa oS soo =o at oe, 
| | 
Bel lata+---~--~- 0-9 |Sandy loam-------~- SC-SM, SM |A-4 i) 85-100|75-100|50-70 |35-S50 20-30 NP-10 
{ 9-23\Gravelly sandy sc A-6, An2 5-25 |70-80 {65-75 |60-70 |25-45 30-40 10-20 
clay loam, | 
gravelly clay 
loam, cobbly | 
sandy clay loam. 
23-35 |Clay------------- CL, CH |A-7 | 0 }95-100195-100]90-95 |85-90 40-60 20-35 
35-37 | Indurated, | deel “> aoe we --- Sam. (irises --- --- 
| | cemented. | ! | 
| 37 {Weathered bedrock | -- coe --- ete Elta --- --- --- --- 
i | | 


See footnote at end of table. 


436 Soil Survey 
TABLE 17.--ENGINEERING INDEX PROPERTIES~-Continued 
| aT Classification Frag- Percentage passing 
Soil name and {Depth} USDA texture | [ments | sieve number-- Liquid Plas- 
map symbol | i i Unified AASHTO | >3 |} | limit | ticity 
| | I inches 4 10 | 40 200 index 
i In | i i Pet Pat 
| | if | 
188*: | i ! | 
Keyes----------- ! 0-6 jGravelly loam----{GM-GC, GM, |A-4 | 0-10 [55-80 |50-75 |40-70 |35~-50 25-35 5-10 
! 1 SC-SM, SM I { 
} €-13|Gravelly clay, GC, CL, CH|A-7 0-10 155-80 |50-75 (50-70 |40-65 40-65 20-35 
| | gravelly clay t | 
| loam. | | 
{13-34 | Indurated-------- | on =a stad one === Sas | eee 
34 |Weathered bedrock| Sas ila’ ae a a3. Tat eas 
| 
Redding~-~-=---~ 0-16(Gravelly loam---~}SC, SC-SM,[A-4, A~6 | 0-15 |55-90 {50-75 |45-70 135-50 | 20-35 5-15 
GC, GM-GC 
|16-22|Clay, clay loam (CH, CL net 0 80-95 175-90 |70-90 |60-75 | 40-60 | 1530 
22-60 | Indurated---~---=- a= I oo | Ses ese hs mee. bis sae, --- 
! 
189------+------~ | 0-5 |Fine sandy loam SM bAW4 | 0 100 195~100|]65-85 (35-50 20-30 NP-5S 
Kingdon 5-14|Fine sandy loam SM A-4 | 0 100 95-100/65-85 (35-50 20-30 | NP-5 
14-28|Sandy loam, fine {SM A-4 | 0 100 95-100/65~85 (35~50 20-30 | NP-5 
sandy loam. 
28-42|Fine sandy loam, |SC-SM, A-4 0 100 95-100/70-85 |40~60 25-30 5-10 
loam. | CL-ML 
42-61|Fine sandy loam, [SM A-2, A-4 0 100 95-100150-75 |25-50 | 20-25 | NP-S 
sandy loam, 
coarse sandy | 
loam. 
i 
190 ------- nnn nee 0-17 |Muck--+--~~------ PT A~8 <2 bias oe == aa Bes, --- 
Kingile 17-61{Silty clay loam, IML, CL A-6, A-7 0 100 100 = |85-100)75-95 35-45 10-20 
| i clay, silty 
| clay. 
| 
i 
A-8 --- --- --- --- --- --- =o 
17-61|/Silty clay loam, |ML, CL A-6, A-7 ie) 100 100 85-100) 75-95 35-45 10-20 
| clay, silty } 
clay. | { I 
| | | | 
Ryde----------~- 0-24|Clay loam~----~--- CL, ML A-7, A-6 | 0 100 100 = |95-100| 65-85 30-50 10-20 
24-63|Stratified muck jOL, OH A-8 0 100 100 = {90-100|70-85 40-60 10-20 
to silty clay t | | 
| loam. [ t 
192%: | | I t ( i 
Lithic | | if | | 
Xerorthents, | t [ | | | 
| | | | 
Toomes~---~=~--— 0-15 | Loam-~~----------~ ML A-4 | 0-5 80-95 {75-90 [65-85 (50-60 25-35 NP-10 
| 15 Unweathered | Stated --- oe o-- --- [| see wen — oe 
i bedrock. ] { 
1 | | 
193--+--------~-- 0-19(Sandy loam------~- SM A-4 0 95-100|95-100}65-85 |35-50 20-30 NP-5 
Madera 19-23|Sandy clay loam se A~6 0 95-100|95-100}70-90 |35-50 30~40 10-20 
23-29|Clay, clay loam |CL, CH, SC{A-7 te) 100 95-100|/80-95 |40-80 40-60 20-35 
29-60 | Indurated-------~ I Seiad --- --- --e --- --e eH woe aoe 
| | 
194-- | 0-10|Loam--~---------- CL-ML, ML |A-4 0 95~100|95-100175-90 {50-65 25-35 5-10 
Madera $10-30}Clay, clay loam CL, CH, SC|A-7 0 100 95-100/80-95 | 40-80 40-60 20-35 
{30-66 | Indurated-------- eee [ cee are | one ooo Sted --- Staten Mictaded 
| i | 1 


See footnote 
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San Joaquin County, California 437 
TABLE 17,--ENGINEERING INDEX PROPERTIES-~Cont inued 
I Classification {Frag- Percentage passing 
Soil name and Depth USDA texture ments sieve number-— [Liquid Plas- 
map symbol Unified >3 limit tielity 
inches | 10 40 200 index 
In 1 Pet Pet 
| 
195*: | 
Madera----~-~--~ 0-10|Sandy loam--~---~ [SM 0 95-100/95-100/65-85 |35-50 20-30 NP-5 
10-20|Clay, clay loam [CL, 0 95-100}80-95 |40-80 40-60 20-35 
20-60 | Indurated-------- --- --- “> oon oo" --- 
Alamo---~--~----~ 0-12|Sandy loam-- SM 0 90-100|65-85 |35-50 20-30 NP+5 
12-25 |Clay- CH Q 100 80-95 |70-B5 50-65 25-35 
25-34|Clay~- CH 0 100 80-95 {70-85 50-65 25-35 
34-60 |Indurated-~ --- aan --- wot --- --- 
-{ O-11|Fine sandy loam SM ie) 95-100|70-BO 135-50 20-30 NP-5 
{11-24{Fine sandy loam, [SM, 0 95-100170-80 {35-50 20-30 NP-10 
loam, sandy | { 
loam. 
24-35 | Indurated ciated --- --- --- --- 
35-54 | Cemented- -- --- --- ~ dated ciated ceo 
54-74|Stratified loamy [SM Q 95-100|60-80 |30-50 20-30 NP-5 
sand to loam. . t 
| 
197-------------- Q-17/Silty clay loam cL 0 100 = |95-100]85-95 30-45 10-20 
Merritt 17-49|Silt loam, silty {cL ie) 100 95~100/80-95 30-45 10-20 
clay loam. 
49-60|Stratified loamy |SM, 0 100 |95-100/ 40-60 aaa NP 
fine sand to | 
silt loam. | 
198 0-15|/Silty clay loam cL 0 100 95-100/85-95 30-45 10-20 
Merritt 15-42|Silt loam, silty [CL 0 100 95-100/80-95 30-45 10-20 
I clay loam, 
42-60|Stratified loamy [SM, Q 100 95-100140-60 --- NP 
fine sand to | 
silt loam. 
1 
199---~-------~--- 0-18|Sandy loam------- SM 0] 95-100|90-100160-70 |35-50 20-30 NP=5 
Montpellier 18-46|Sandy clay loam sc 0 95~100)90-100170-90 [35-50 30-40 10-20 
46-54|Coarse sandy loam|SM 0 95-100|90-100/50-60 |35-50 20-30 NP-5S 
154-60|Sandy loam, {SM 0 95-100/90-100150-60 [35-50 20-30 NP-5 
coarse sandy 
loam. 
200*: | 
Montpellier----- | 0-20|Coarse sandy loam|SM 0 95-100/90-100/60-70 135-50 20-30 NP-5 
20-43(Sandy clay loam sc 0 95-100/90-100/70-90 (35-50 30-40 10-20 
43-55|Coarse sandy loam|SM 0 95-100/90-100/50-60 |35-50 20-30 NP-5 
55-60 {Sandy loam, SM 0 95-100{90-100/50-60 |35-50 20-30 NP-5 
coarse sandy 
| loam. | | 
Cometaq--------— 0-22|Sandy loam-~----- SM, 0 95-100/B85-100|50-85 [25-50 20-30 NP-10 
22-36|Sandy clay, clay, ICL, 0 95~100|95-100|70-95 |50-80 40-60 20-35 
clay loam. 
36-60|Stratified sandy |SM, 0 95-100)85-100}50-€5 |25-50 20-35 NP-15 
loam to sandy sc | 
clay loam. 
0-25 | Loam-- ~~ [ML 0 95-100/85-95 {50-70 20-30 NP-10 
Nord 25-60|Stratified sandy (SM, ie) 95-100/60-95 (35-70 20-30 NP-10 
loam to loam. SC-SM, 
| CL-ML 


See footnote at end of table. 


438 


Soil Survey 
TABLE 17.-~ENGINEERING INDEX PROPERTIES~~Cont inued 
| ~ Classification Frag- Percentage passing 
Soil name and |Depth| USDA texture t I (ments | sieve number-~- Liquid Plas~ 
map symboi | Unifted AASHTO >3 limit ticity 
inches 4 10 40 200 index 
~ 1 In | { | Pet Pet 
| | i | | 
202-------------- 0-9 |Gravelly loam----|GM, SM, aA-4 | 0-5 55-80 150-75 145-65 [35-50 20-30 NP~10 
Pardee | | GM-GC, 
l | SC-SM { | 
9-18|Very cobbly loam, (GC, GM-GC |[A-6, A-4 15-45 155-65 |50-60 [45-55 |35-50 25-35 5-15 
H very gravelly | l 
| clay loam, very t 
gravelly loam. | 
| 18 Unweathered chanel --- [ --- oo het --- Soca --- cial 
|. bedrock. 
| | 
203----------n n-ne | 0-9 |Cobbly loam-- -|SM, SC-SM [A-4 120-40 |80-85 |75-85 {65-75 |45-50 20-30 NP-10 
Pardee | 9-18|Very cobbly loam, {GC, GM-GC [A-6, A-4 [15-45 55-65 [50-60 145-55 135-50 25-35 5-15 
| | very gravelly [ | 
| clay loam, very | 
gravelly loam. {| I | 
18 Unweathered oo oon Ce al aiaiad oon etted iene oo 
bedrock. | | \ 
1 
204---~-----<-----} Q-22|Mucky clay loam |OL, O8 [A-8 1 0 100 100 90-100| 70-85 40-60 10-25 
Peltier 22-24;Silty clay, clay ICL, CH |A-7 0 {| 100 100 |90-100|70-95 40-60 20-35 
24-45|Mucky clay loam, [OL, OH A-8 0 100 100 $90-100| 70-95 40-60 10-25 
| mucky silty clay | 
| loam, mucky 
clay. I 
45-60|Clay, silty clay, ICL, CH [A-7 { 0 | 100 100 |90~100|70-95 40-60 20-30 
| | silty clay loam, | | | 
i | | 
205 ------- ent nnn 0-22{Mucxy clay loam OH, OL A-8 0 100 100 90-1001 70-85 40-60 10-25 
Peltier |22-24|Silty clay, clay [CL, CH A-7 0 100 100 90-100/75~95 40-60 20-35 
24-44|Mucky clay loam |OH, OL [A~8 10) } 100 | 100 90+100| 70-95 40-60 10-25 
44-60|Mucky peat, muck |PT A-8 --- a ee or ass — 
| t rl | | { 
206, 207--~- Q-4 |Sandy loam------- ISM, SC-SM |A-4 10-5 85-100175-95 150-75 |35-50 20-30 NP-10 
Pentz | 4-15|Sandy loam, loam, |SC-SM, SM, |A-4 0-5 85-100]75-100/55-85 |40-60 25-35 5-10 
| | fine sandy loam.[ CL-ML, ML 
| 15 |Weathered bedrock | Seed --- one --- err | ote --- oo --- 
| | | 1 
208-~------e en - | 0-8 |Cobbly sandy loam|SM [A-4 25-40 }80-95 {75-90 145-65 {35-50 20-30 NP-5 
Pentz 8-13|Gravelly sandy SM, GM A-2, A-4 5-15 |55-80 {50-75 |40-70 |25-50 20-35 NP~10 
leam, gravelly | 
i leam, cobbly i t 
sandy loam. i | HT { 
13 Weathered bedrock o-- | --- --- --- -oe --- -o- --- --- 
\ 
209%; i 
Pentz----------- Q-7 {Loam-- ----|ML, CL-ML [A-4 0-5 85-100175-95 (60-85 {50-60 20-30 NP-10 
| 7+14|Sandy loam, loam, |SC-SM, SM, |A-4 0-5 85-100{75-100/55-85 |40-60 25-35 5-10 
t { fine sandy loam.| CL-ML, ML \ 
14 |Weathered bedrock | -o- teed |o--- oo --- --- --- woo woo 
1 | 
Bellota--------~- 9-17 | Loam------------- CL-ML, ML {A-4 | oO @5-1001)75-100/65-85 |50~-60 25-35 5-10 
|17-21|Gravelly sandy sc A-6, A-2 | 5-25 |70-80 }65-75 [60-70 [25-45 30-40 10-20 
clay loam, t | | | 
gravelly clay | 
loam, cobbly | 
i | sandy clay loam. I l 
21-36 |Clay------------- CL, CH (A-7 0 95-100/95-100/90-95 |85-90 40-60 20-35 
36-37 |Indurated, t oer Cael J --- rade --- oor --- wee --- 
| | cemented. i | 
| 37 |Weathered bedrock] o-- ooo --- von --- ot --- oo ooo 
| | | 
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TABLE 17.--ENGINEERING INDEX PROPERTIES—-Cont inued 
” | ~ | Classification Prag- | Percentage passing \ 
Soil name and Depth| USDA texture [ ments | sieve number-~- Liquid Plas- 
map symbol 1 i Unified | AASHTO | >3 | limit | ticity 
inches 4 10 40 200 index 
~ Tn ~~ ~ Pot y Pet | 
oo 
210*: | | | | | | 1 
Penta------7---- 0-10{Gravelly sandy (5M, GM A-2 | a-5 55-80 {50-75 |40-65 |25-35 { 20-30 { NP-5 
loam, | - 
[10-14{Gravelly sandy SM, GM A-2, A-4 5-15 (55-80 |50-75 |40-70 125-50 | 20-35 NP-10 
| | leam, gravelly 
| loam, cobbly [ 
| sandy loam. 1 
14 Weathered bedrock o-oo { aaaiel “cn aed ooo --- -- --- or 
| | \ 
Redding-~------- 0-20{Gravelly sandy SM A-2 0-15 155-90 0-75 [40-55 |25-35 20-30 NP-5S 
loam. 
|20-35|Gravelly clay GC, CH, CLIA-? 0-5 55-80 |50-75 [45-70 140-60 | 40-60 15-30 
1 { loam, gravelly { ] I 
| clay. | | 
35-60 | Indurated-------~ j --- von | n-- eer | oon “oo -- --- =m 
| 
211----<---- 5-7-7 0-10|Clay loam-------- cL A-7, A-6 ie) 95-100 | 95-100] 95-1001 70-90 30-45 | 10-20 
Pescadero {10-42|Clay, silty clay ICH \A-7 0 | 100 | 100 95-100 |85-95 50-65 | 25-40 
42-60|/Clay loam, silty ICL A-7, A-6 0 195-100 | 95-100 | 90-100|70-90 30-45 10-20 
| | clay loam. I | 1 t I 
| | \ 
212----2---err rH 0-5 A-7 O-5 95-100|80-100 | 75-100{70~95 40-60 25-35 
Peters 5-15 \A-7 0-10 {95-100/90-100|85~100175-95 40-60 25-35 
15 |Weathered bedrock | ara ated - alee itetated alle ahead coe [ose 
| | | t 
Sandy loam------- [SM 1A-2, A-4 0 1100 { 100 60-85 |30-50 20-30 | NP-5 
Sandy loam, fine |SM Ar-4, A-2 0 100 4 100 60-85 |30-50 20-30 NP-5 
sandy loam. | 
Stratified sandy |SM A-2 0 100 100 6150-75 [15-35 acenel NP 
loam to sand. i | | 
t | | \ | | 
214* | 
Pits | 1 
4 
215-------~------7 | 0-16€/Clay loam-~ A-6 0 190-100|85-100/80-95 |60-75 30-40 | 10-15 
Pleito |16-60|Clay loam-- A-6 to 90-100185-95 {80-95 |60-75 | 30-40 10-20 
| | ! | i 
216, 217, 218----| 0-141Sandy loam------- SM A-4 0 100 =| 100 60-70 135-50 | 20-30 NP-5 
Ramoth |14-32|Sandy loam, SC~SM A-4 QO 100 100 60-70 [35-50 20-30 5-10 
coarse sandy { 
| loam. 
32-54|Sandy clay loam |SC A-6 1 oO 100 100 80-90 |35-50 30-40 10-15 
54-60{Sandy loam, SM A-2, A-4 ie) 100 100 50-70 125-40 20-30 NP-~5 
| coarse sandy | | 
i { loam, loamy ! l 
| | coarse sand. ] | | 
| I i 1 | | 
219---~---------~ 0-6 |Loam--------~---- {CL-ML, CL |A-4, A-6 0-5 |80-95 |75-90 {60-80 {50-65 20-35 §-15 
Redding 6-27|Loam, clay loam, |CL-ML, CL |A-4, A-6 0-5 65-95 |60-90 [55-80 |50-65 25-40 5-15 
{ gravelly loam. | | 
(27-30!Clay loam, clay, [CL, CH A-7 1 0-5 165-95 {60-90 155-85 |50-75 40-60 15-30 
| | gravelly clay. [ | | | i 
30-€0| Indurated-------- -<- ooo wee Jon wee [ono -- Saad --- 
| | 
220, 221~--------~ 0-7 |Gravelly loam SC, SC-SM, 1A-4, A-6 0-15 [55-90 [50-75 [45-70 |35-50 20-35 | 5-15 
Redding i i GC, GM-GC i { 
7-16|Gravelly loam, JCL, CL-ML, |A-4, A-6 O=5 (55-80 150-75 145-70 [35-55 25~40 §-15 
| | gravelly clay | GC, GM-GC | | 
| loam, t | 
|16-22|Clay, clay loam CH, CL {A-? io} 80-95 175-90 (70-90 |60-75 40-60 | 15-30 
22-60 | Indurated-------~ 7c =o joo 7 wee coed Sata tated oo 
1 \ 
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440 Soil Survey 
TABLE 17.--ENGINEERING INDEX PROPERTIES-~Continued 
— | Classification |Frag- Percentage passing 
Soil name and |Depth| USDA texture iments sieve number-- Liquid Plas- 
map symbol | | | Unified AASHTO | 33 | limit ticity 
| inches] 4 10 40 200 index 
ST Pot I Pet 
| ! 
222---— n-ne nn | 0-9 [Fine sandy loam |SM aA-4 0 95-100(75-100150-70 135-50 | 20-30 | NP-5 
Reiff 9-56(Stratified loamy |SM, ML, A-4 0 195-100] 75~100/50-80 135-60 | 20-30 | NP-10 
sand to loam. SC-5M, i ] 
I CL-ML 
56-63|Stratified loam {CL-ML, CL |A-4, A-6 0 195~100]75-100|/65-95 |50-80 | 25-35 $-15 
} to silt loam. i 1 
| 
223-~--++~-------- 0-7 |Loam-~--~=+----~-- [CL-ML, ML |A-4 0 95-100|75-100165-85 {50-65 | 20-30 | NP-10 
Reiff | 7-55|Stratified loamy |SM, ML, {A-4 0 95-100) 75-100/50-80 (35-60 | 20-30 | NP~10 
sand to loam. SC-SM, 
| | CL-ML | | 
55-60 |Stratified loam |CL-ML, CL |A-4, A-6 0 95-100{75-100165-95 {50-80 | 25-35 5-15 
{ to silt loam, I i 
1 
-{ 0-12jMucky silt loam {ML, OL A-8, A-5 0 100 100 |55-100/50-95 { 40-50 5~10 
Rindge [12-60!Mucky peat, peat, |PT A-8 Jowee towne | eee --- 7 teed --- 
t t muck. ! i} 
t i if | i 
229----- n-ne { 0-13|Muck------------- [PT A-8 | ieee tated nated hae bataed iatemed iat 
Rindge {13-60|Mucky peat, peat, |PT A-8 --- lene Dated --- dete etatel “oo 
| muck, | i 
| | I | | 
226-------------- | O-16|Clay loam-------- [cL (A-6 ie] 1 100 100 85-95 |70-85 30-40 10-20 
Rioblancho 116-28|Loam, clay loam |CL-ML, CL [A-4, A-6 0) 100 100 185-95 |60-85 | 25-40 5-20 
28-39|Sandy loam, laam, |SC-SM, SM, fA-4 0 100 100 170-90 |35-60 | 25-35 5-10 
silt loam. CL-ML, ML 
39-80 | Cemented--------- =o o-- --- vor won tied ated -on --- 
1 | 
227%: | | 
Rioblancho------ | 9-16(Clay loam-------- [cL A-6 0 } 100 100 85-95 170-85 | 30-40 10-20 
116-28|Loam, clay loam |CL-ML, CL |A-4, A-6 ie) ] 100 100 =|85-95 160-85 | 25-40 5-20 
28-39|Sandy loam, loam, |SC-SM, SM, |A-4 0 100 100 70-90 |35-60 | 25-35 5-10 
I | silt loam. | CL-ML, MLI I 
39-80 |Cemented----~---~ --- Stated --- Stated --- oor --- ated --- 
| | | | 
Urban land. { 
i} 
228- | 0-25|Sandy loam------- SM aA-4 | 0 95-100]90-100/50-75 {35-50 | 20-30 | NP-5 
Rocklin 25-36|Loam, sandy clay (SC, CL A-6 0 95-100190-100165-90 {40-65 | 30-40 10-20 
I loam, clay loam. | 
36-40 | Indurated- f ooo --- --- ataned ade Matted --- --- “+ 
40-60!Coarse sandy {SM A-4 0 95-100}90-100150-60 [35-50 | 20-30 | NP-5 
| loam, sandy [ [ | 
loam. | 
| [ j } 
229-------------- 0-25|Fine sandy loam [SM aA-4 0 95-100/90-100}50-75 [35-50 | 20-30 | NP-5 
Rocklin }25-36|Loam, sandy clay |SC, CL A-6 0 95-100/90-100/65~-90 |40-65 | 30-40 10-20 
| loam, clay loam, I 
36-40 | Indurated-------- [ Chabal | --- ~~ --- --- --- --- --- --- 
40-€0}Coarse sandy [SM {a-4 0 95-100] 90-100/50-60 135-50 { 20-30 | NP-5 
| loam, sandy | | | 
loam. | t | 
| 
230--------~~---- 0-24|Clay loam- ML A-7, A-6 0 100 =| 100 |95~-100(65-85 | 30-50 10-20 
Ryde 24-63|Stratified muck |OL, OH A-8 0 100 100 90-100(70-85 | 40-60 10-20 
| to silty clay | 
loam. | | j | | 
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TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification Frag- Percentage passing 
Soil name and |Depth| USDA texture [ ments sieve number-- Liquid Plas- 
map symbol I I | Unified AASHTO >3 Limit ticity 
| j inches] 4 10 40 200 index 
[In | ~ Pot Pet 
| | | | ( 
~| 0-24|[silty clay loam cL, ML A-6, A-7 ie) 100 100 90-1001 75-85 30-50 | 10-20 
(24-40|Stratified silt OL, OH A-B 0 100 100 90-100 {75-85 40-60 10-20 
{ | loam to mucky | 
| | silty clay loam.| { | 
|40-60|Mucky peat, peat, [PT [A-8 0 --- --- --- Se Oaiated --- 
| | muck. l | 
t | 
232------~~-3~~=- { ©-24iClay loam-------- ML, CL A-6, A-7 | O | 100 100 90-100/75~-85 | 30-50 10-20 
Ryde |24-40|Stratified muck OL, OH A-8 0 100 100 90-100] 70-85 40-60 NP-20 
| | te silty clay | i | 
| | loam. i | 
40-60;Stratified loamy {SM A-2 0 100 100 50-80 {15-35 --- NP 
fine sand to 
sand, | 1 
1 t 
| | 
Clay loam-------- cL, ML IA-7, A-& | @ 100 100 95+100/65-85 | 30-50 10-20 
Stratified muck OL, OH |A-8 0 100 100 90-100170-85 40-60 10-20 
to silty clay 
loam. 
| 
Peltier--------- 0-22|Mucky clay loam OL, OH A~8 0 100 100 90+100|70-85 40-60 10-25 
22-24{Silty clay, clay |CL, CH A-7 ie) 100 100 90-100|70-95 | 40-60 20-35 
24-45|Mucky clay loam, |[OL, OH A-8 0 100 100 90~100] 70-95 40-60 10-25 
mucky silty clay I t 
loam, mucky 
clay. [ ! 
45-60|Clay, silty clay, |CL, CH A-7 0 100 100 90-100|70-95 40-60 20-30 
| f silty clay loam, | i 
i \ | 1 | 
234, 235------~-~ {| 0-8 {Silt loam---~--~--~ CL-ML, ML |A~4 i 0 { 100 100 85-100|70-85 25-35 | 5-10 
Sailboat { 8-23{Stratified sandy |CL-ML, CL /A-4, A-6 0 100 106 {80-100/50-85 25-40 5-20 
| | leam to silty 
| clay loam. t | { 
23-61|Stratified sandy [CL |A-6 ie) 100 100 80-100|50-85 30-40 10-20 
clay loam to I 
silty clay loam. | 
| 
236-------------- 0-13|Sandy loam------- SM [A-4 | 0 95-100(90-100]65-85 [35-50 15-25 | NP-5 
San Joaquin 13-20[Clay loam, clay cL A-7 ie) 95-100/95~100/80-95 (55-70 40-50 25-35 
20-60 | Indurated-------- Slated ooo --- celal wo --- dad late Etna 
| 
237-------------- 0-10{Sandy loam------- [SM A-4 1 0 95-100]90-100/65~-85 |35-50 | 15-25 NP-5 
San Joaquin |10-20|Clay loam, clay ICL A-7 ie) 95-100] 95-1001/80-95 |55-70 | 40-50 25-35 
20-60 | Indurated~------~- | late oo me fore J ree teed --- --- --- 
| 
23B, 239-~-+-~----- | 0-16 | Loam---~-~------- CL-ML, ML |A-4 ie) 95-100195-100|75-90 |50-60 15-30 NP-10 
San Joaquin {16-26|Clay loam, clay cL [A-7 0 95-100}95-100/80-95 |55-70 40-50 25-35 
126-60 | Indurated-~--~---- --- --- --- wer teed -- “o- --- dete’ 
240~----~e-- =H 0-12 |Loam------------- CL-ML, ML |A-4 ie) 95~100/95~-100|75-90 |50-60 15-30 NP-10 
San Joaquin 12-26[Sandy clay loam sc A-6 ie) 95-100/95-100|]70-90 |35-50 30-40 10-20 
26-35/Clay loam, clay cL A-7 0 95-100{95-100/80-95 [55-70 40-50 25-35 
{35-60 | Indurated---~---- Chae “5 --- --- oct --- --- --- --- 
| 
241x*: i I ] 
San Joaquin----- 0-16 | Loam-----~-~----- CL-ML, ML [A-4 0 95-100{95-100|75-90 [50-60 15-30 NP-10 
16-26[Clay loam, clay ICL {A-7 ie) 95-100195-100]80-95 |55-70 40-50 25-35 
26-60 | Indurated----~--~- --- oo --- -s- --- Seat “m= 
1 t | 


See footnote at end of table. 
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TABLE 17,--ENGINEERING INDEX PROPERTIES--Continued 


Soil Survey 


“Ty I | Classification Frag- Percentage passing 
Soil name and [{Depth| USDA texture ments sieve number-- Liquid Plas- 
map symbol | | | Unified AASHTO >3 limit | ticity 
| | inches 4 10 | 40 200 index 
| 1 | t Pet Pot 
| i 
241; ( | 
San Joaquin, I ; | 
thick surface--| 0-12|Loam---~--------- (CL-ML, ML {A-4 O = 195-100}95-100|75-90 |50-60 | 15-30 | NP-10 
|12-26|Sandy clay loam sc A-6 0 95-100/95-100/70-90 {35-50 | 30-40 } 10-20 
126-35{Clay loam, clay [CL |A~7 0 95~100{95-100/80-95 [55-70 | 40-50 | 25-35 
(35-60 | Indurated-------- [ose --- --- --- --- --- --- --- --- 
| | 
242k: | | | | | | 
-| 0-16|Loam------------- CL-ML, ML |A-4 0 95-100195-100/75-90 |50-60 | 15-30 | NP~10 
116-26|Clay loam, clay CL A-7 0 1 95-100195-100/80-95 {55-70 | 40-50 | 25-35 
126-60 | Indurated---~+--- 1 we oa aot --- oo -o- --- oc ooH 
| t 
Urban land I | t I 
| | | 
243----------~--- | 0-24|Clay loam- [A-6, A-7 i} 100 100 190-100|70-85 30-45 10-20 
Scribner |24-60|Stratified loam [CL jA-6, A-7 ie} 100 100 80-100150-90 30-45 10-20 
| { to silty clay | 
1 { loam. 
} ! 
244---~------ awe | 0-25}Clay loam-------- [A-6, A-7 0 | 100 | 100 90-100]70+85 30-45 10-20 
Soribner |25-44|Stratified silt [A-6, A-7 ie) | 100 100 90-100 | 70-85 30-45 10-20 
| loam to clay I I 
loam, | | | 
44-60|Stratified loamy |SM A-2 0 100 100 =150-70 |15-30 bala NP 
{ fine sand to 
sand. | 
! ! | | 
24be: : 
Scribner-------- | 0-24[Clay loam-~------ A-6, A-7 0 100 =| 100 90-100|70-85 30-45 10-20 
24-60|Stratified loam | A-6, A-7 0 100 100 80-100 {50-90 30-45 10-20 
to silty clay 
| loam. | | 
| I 
Urban land. I t t 
| | 
246----------~~-- 0-21 |Muck------------- 1A-8 aa- fo see ee oo =~ --- --+ 
Shima 21-23 |Mucky silty clay, OH A-5, A-7 0 100 100 |90-100|70-95 | 40-60 5-15 
| { mucky clay loam, | 
i23-60(Sand, loamy sand SP-SM |A-2, A-3 ie} 100 100 {50-75 5-30 --- NP 
! | } 
247-------------- | 0-22 - A-8 --- wee eee --- ~~ “ne --- 
Shinkee 22-26|Mucky clay loam, | OH aA-8 0 100 {| 100 |90-100]70-80 | 40-60 | 10-25 
| | mucky silty clay] i 
loam. 
26-60(Stratified fine |CL-ML, CL [A-4, A-6 0 100 100 = 185-100j 60-85 25-40 3-20 
sandy loam to I 
silty clay loam. 
| | 
24§-----~~------+ 0-16|Fine sandy loam A-2, An~4 0 100 |95-100}75-90 j25-S0 | 20-30 | NP-5 
Stockton 116-53|Clay, silty clay |CL, CH |A-7 0 100 100 90-100/80-95 40-55 15-30 
53-58|Clay loam, silty |CL, ML A-6, A-T, 0 100 100 75-95 (65-85 30-45 3-20 
clay loam. A-4 
58-60 |Cemented--------- t =o Stated “-- --- --- --- --- --- --- 
| | | | 
249~------------- | 0-12|Silty clay loam A-6, A-7 0 100 100 90-100/80-95 | 35-50 | 10-20 
Stockton 12-34|Clay, silty clay [CL, CH |A-7 0 100 100 90-1001 80-95 40-55 15-30 
34-47|Clay loam, silty ML |A-6, A-7, (0) 100 100 175-95 (65-85 30-45 5-20 
| clay loam, A-4 | 
47-60 |Cemented-----~-~-- ated won aoe cee oc oo --- batted --- 


See footnote at end of table. 
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( | Classification [Frag~ Percentage passing 
Soil name and |Depth| USDA texture ! [ments sieve number-- [Liquid | Plas- 
map symbol I { Unified AASHTO >3 Limit ticity 
| inches] 4 10 40 200 | index 
I | Pet { Pet | 
| t t 
0-29 |Clay- --|CL, CH |A-7 0 100 100 |90-100|80-95 40-60 20-35 
Stockton |29-37|Cliay, silty clay |CL, CH {A-7 0 100 | 100 90-100 }80-95 40-55 15-30 
|37-42|Clay loam, silty ICL (A-6, A-7 | 0 100 | 100 {75-95 j65-85 30-45 10-20 
| . | elay loam. l 
| 42-60 | Cemented--------- wee hated | --- ated --- Stated Scale ated alee 
| | 1 
251%: t 
Stockton---~~-<=~ } 0-29|Clay------------- CL, CH A-7 0 | i100 | 100 90-100]80-95 | 40-60 20-35 
129-37(Clay, silty clay ICL, CH A-7 0) 100 100 |90-1001B0-95 | 40-55 15-30 
[37-42|Clay loam, silty [CL A-6, A-7 0) | 100 100 75-95 |65-85 30-45 10-20 
t | clay loam. : I 
42-60 |Cemented-~-----~- aialed Sialed --- nate --- --- --- ieatal iabaied 
i H 
Urban land. i} | 
| | | 
252-------------- | O+17|Clay loam---~---- cL A-6 0-5 95-100/90-100{85-95 |65-85 30-40 10-20 
Stomar 17-47|Clay loam, clay (CL, CH A-7 0-5 95~100]90-100 |85-100| 70-95 40-60 20-35 
47-60|Clay loam, silty [CL A-6, A-7 0-5 95-100/90-100|80-95 |60-85 30-45 10-20 
| | clay loam. i | 
! | | 
253----~---------- 0-17|Clay loam-~--~---- (cL A-6 0) 100) =195~-100|90-100/ 65-85 30-40 10-20 
Stomar 17-47\Clay, clay loam |CL, CH A-7 1 0 | 100 95~100 | 90-100 |75~95 40-60 20-35 
47-60|Clay loam, silty |sc, CL A-6 0) {90-100/85-100 | 80-90 5-70 20-40 10-25 
| clay loam. 
| 
25 4-------------~ O-14|Loamy sand------- SM A-1, A-2 ie) 95-100(95-1001/40-70 115-30 --- NP 
Timor 14-56|Loamy sand, loamy|SM IA-1, A-2 | 0 90-100|75-100/30-70 |10~30 > NP 
coarse sand, 
t sand. { I 
56-60 | Cemented-- --- | seo --- --- --- --- --- Sateen ated 
| i | 
255-------------~ 0-28|Loamy coarse sand|5SM A-1, A-2 0 190-100/85-100|40-75 |15-30 = NP 
Tinnin |28-53|Loamy coarse SM A-1, A-2 0 90-100 |85-100/40-75 |15-30 -o- NP 
t sand, loamy I 
I | sand. 1 
{53-75{Loamy coarse SM [A-1, A-2 | 0 90-100/80-100{/40-75 [10-30 | --- NP 
sand, loamy ! I 
sand, sand. [ | | 
| | 
256-22 none n enn | O-19}Fine sandy loam |SM A-4 0 100 95-100175-85 (35-50 20-30 | NP=5 
Tokay [29-45{Flne sandy loam, |SM A-4 0 100 95-100{65-85 (35-50 20-30 | NP-5 
sandy loam. | | I 
45-60|Fine sandy loam, |SM |A-2, A-4 | 0 } 100 95-100|50-75 |25-50 | 20-30 | NP-5 
| | sandy loam, | { 
coarse sandy I | | I 
| loam. 
t 
257": 1 | | | 
Tokay-----=----- Q+19/Fine sandy loam 5M [A-4 0 | 100 |95=100|75-85 |35~50 20-30 | NP-S 
|19-45|Pine sandy loam, {SM \a-4 0 100 95-100{65-85 |35-50 | 20-30 | NP-5 
{ { sandy loam. 
45-60|Fine sandy loam, {SM A-2, A-4 9 100 95-100{50-75 {25-50 20-30 | NP-5 
| sandy loam, j 
coarse sandy | | 
| loam. | | 
1 | t | 
Urban land. 
{ 


See footnote 
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TABLE 17.--ENGINEERING INDEX PROPERTIES~-Continued 
| Classification iFrag~ | Percentage passing 
Soil name and |Depth USDA texture {ments | sieve number-~ Liquid Plas- 
map symbol [ Unified AASHTO >3 | limit ticity 
| if inches 4 10 40 200 index 
In Pet Pet | 
— 1 — 
A-6 1 0 100 =| 100 90-100/ 70-80 30-40 10-20 
-- A-7 0 100 100 90-100{75-95 40-60 20-35 
28-38jClay loam, silty |CL A-6, A-7 | 0 | 100 | 100 90-100{ 70-95 30~45 10-20 
clay loam. I 
38-60 |Cemented--------- “— --- 0 100 100 --- cele atated --- 
| | 
25 Qann nee nnn 0-22|Loamy sand------- SW-SM, SM, |A-1, A-2,| 0-5 90-100175-95 {40-70 5-25 --- NP 
Tujunga I I SP-SM A-3 l 
22-67|Loamy sand, fine |SW-SM, SM, |A-1, A-2,| 0-5 |90~100175-95 }40-70 5-25 o> NP 
sand, sand. SP-SM A-3 
| 
260%. | 
Urban land | | | 
| | ! | | 
261-------------- 0-14/Silt loam-- -- {ML aA-4 | 0 { 100 | 100 90-100/80~-90 25-35 NP-10 
Valdez 14-40|Silt loam, silty {CL, ML A-6, A-7 0 100 100 90-100}80-90 25-50 10-20 
clay loam. 
40-50|Mucky silty clay |OL, ML A-8, A-5 0 100 100 100 75-95 40-50 5-10 
| loam, mucky silt I 
loam. } | | 
50-60|Muck, mucky peat |PT A-8 0 --- niall Saletan Eitetatad son ocn 
t | 
262*: | 
Vaquero--------- 0-21 |Clay---------~--- ICH A-7 0 100 100 90-100| 75-95 50-70 25-45 
21-25(Clay, silty clay |CH A-7 0 100 100 90-100175-95 | 50-70 25-45 
25 Weathered bedrock --- Sledad etaiad --- --- aad bletee --- oo 
Carbona--------- 0-18|Clay- CH aA-7 ie) 80-100/75-100|70-95 (65-90 40-55 15-30 
18-30[Clay loam, clay |CL, CH A-7 ) 80-100/75-100|70-95 [60-85 40-55 15-30 
30-60(Clay loam-------- cL A-6, A-7 0 80-100/75-100|70-95 (55-80 30-45 10-20 
26) -~- nnn nnn nn 0-15 {Mucky silt loam [OL A-8 0 100 100 55-100 {50-95 40-50 5-10 
Venice 15-60|Peat, mucky peat (PT A-8 --- --- tated oo -— Cae tet 
264mm - nano nanan f 0-12 |Muck------------- Pr A-8 | --- --- --- woe ete --- --- 
Venice |12-60|Peat, mucky peat [PT A-8 --- --- --- a ieted w-~ [| see --- 
i | | 
265- | 0-19|Sandy loam------- SM A-4 | 0 100 95~-100{60-70 {35-50 | 20-30 | NP-5 
Veritas 19-44|Sandy loam, fine |SM A-4 ) 100 95-100/60-85 |35-50 20-30 | NP-5 
| sandy loam, 
144-60 |Cemented~- --- --- [| o-- --- --- --- -—-- w-- | eee 
t t | ' 
266--- monn nn | 0-15}Fine sandy loam SM, SC-SM [A-4 0 100 90-100{/70-85 |35-50 | 20-30 NP-10 
Veritas 115-54}Sandy loam, fine |SM, SC-SM |A-4 Q 100 90-100{70-85 |35-50 | 20-30 | NP~10 
I { sandy loam. 
(54-70 |Cemented--------- ooo t eed ose --- --- oe eee | eee --- 
I I | 
267-------------- | O-19)Silty clay loam cL |A-6 { oO { 100 100 95-100180-90 | 30-40 10~20 
Veritas |19-46|Sandy loam, fine |SM, SC-SM |A~4 {0 100 90-100}70-85 [35-50 20-30 | NP-10 
I sandy loam. i | 
| 46-60 |Cemented--------- vee State lated -—-- --- een Uitatatad aie won 
| 
268-------------- [| 0-9 [clay loam-~~----- cL A-6 0 100 95-100/85-100]65-85 30-40 10-20 
Vernalis ( 947{Loam, silt loam, |CL, CL-ML [A-4, A-6 0 100 495+100/80-100|55-80 25-40 | 5-20 
| clay loam. 
147-60|Stratified sandy |CL, CL-ML [A-4, A-6 ) 100 |95-100|75~100 | 50-80 20-40 5-20 
{ loam to silty ! 
| | clay loam. | 
| | 


See footnote at end of table. 
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TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


{ { | Classification Frag- Percentage passing } 
Soil name and |Depth| USDA texture I ments | sieve number-- |Liquid Plas- 
map symbol | | | Unified AASHTO | >3 1 | limit | ticity 
| | l inches 4 10 | 40 200 index 
tite hs in Pct i Pot 
| | | t 
-| 0-9 |Clay loam-~------ [cL [A-6 1 9 | 100 95-100(85-100| 65-85 30-40 | 10-20 
| 9-47|Loam, silt loam, ICL, CL-ML {A-4, A-6 | 0 100 95-100 |80-100)|55-85 25-40 5-20 
| | clay loam, [ | 
47-60|Stratified sandy |CL, CL-ML |A-4, A-6 0 100 95-100|75-100/50-80 20-40 5-20 
1 { loam to clay J { 
| | loam. | | i} { | 
| 
210--ssse-5sS-2= | C-17|Silt loam-------- IML, CL-ML |A-4 9 100 100 90-100{85+95 25-35 5-10 
Vignolo j17-33{ Loam, silt loam ML, CL=ML jA-4 0 100 100 90-100|85-95 25-35 5-10 
33-60 |Cemented--------- Cala ==< --- “eo ios == =<, SoS == 
| | | 
2] lew wenn n nnn 0-14|Silty clay loam CL, ML [A-6, A-7 0 100 | 100 95-100 }85-95 30-45 | 10-15 
Vignolo 14-30|Clay loam, silty [CL, ML |A-6, A-7 j{ 0 | 100 100 |90-100|85-95 30-45 10-15 
| clay loam. 1 


30-60 |Cemented~-------- ( --- nee a == = f25 td see, 


Fine sandy loam SM tA-4 0 80-100175-100/50-75 [35-50 | 20-30 NP-5S 
Sandy loam, loam, |CL-ML, ML, |A-4 on) ]90-100(75-100/55-85 (35-55 25-35 5-10 
fine sandy loam,| SC=SM, SM 
Stratified sandy |ML, SM An4 0 80-100/75~100155-85 |35-55 | 20-35 | NP-10 
1 loam ta loam. 
| 
21gsS-ssenssser=5 O~39 | Mucke------n- nn PT A-8 0 iced sos =o ae: ism, == 
Webile 39-60|Clay, siity clay [CL, CH A-7 ) 100 100 |90-100|75-95 | 40-60 | 20-35 
i 
PE ea atetateiaiaatal 0-20 |Clay--+“+-"------- icH A-7 0 100 100 |90-100185-95 | 50-70 | 30-45 
Willows 20-60|Clay, silty clay |CH A-7 } 0 100 100 190-100185-95 | 50-70 | 30-45 
275%, 276%: 
Wisflate-------- Q-3 |Sandy loam------- SM A-4 0-5 |90-100175-95 |50-70 |35-50 | 20-30 | NP-5 
3-10|Sandy loam, loam, |SM, ML A-2, A-4 | 5-10 |75-100/60-95 |50-80 {30-60 2035 NP-10 
| gravelly sandy | { 
| i loam, 
| 10 |Unweathered I ia! oss | = eae Poe Seer)". See: iyi slee 
| | bedrock. | | | 
| ' | 
Arburua+~---~--~-< | 0-6 |Clay loam-~ cL {A-6, A-7 | QO 95-100 |85-100/80-100/70-B80 | 30-45 10-20 
6-31}Loam, clay loam |CL, CL-ML |A-4, A-6,] 0-5 90-100 | 75-100|70~100|50-75 25-45 5-20 
| ft A-7 | 
31 Unweathered t = tte eS ie Bee sees o> soe Sas 
bedrock, | 1 
t | 
San Timoteo----- 0-5 {Sandy loam=------ SM AR-4 0 60-100175~95 |50-80 |35-50 | 20-30 | NP-S 
5-29|Loam, sandy loam |SM, ML An4 g0-100/75-95 |50-85 |40-60 | 20-35 | NP-10 
29 |Weathered bedrock}  --- od --- --- an --- = 
| | | | | 
277. | : | 
Xerofluvents | | | 
| ! | | 
278%: i [ | 
Xerofluvents. i} | | 
| | | | 
Xerorthents. \ | 


See footnote at end of table. 
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TABLE 17,.--ENGINEERING INDEX PROPERTIES--Continued 
| { ( Classification Frag- Percentage passing 
Soil mame and {Depth| USDA texture I [ments sieve number-~ Liquid Plas- 
map symbol Unified AASHTO >3 | limit ticity 
| I inches 4 | 10 40 200 index 
— | In | ] Pot | ] Pet 
sal oe pasha 
279, 280--------- 0-8 {Gravelly loam--~-|SC-SM, SM |A-4 0) 75-85 |60-75 {50-65 |35-50 25-35 5-10 
Yellawlark 8-39]Gravelly loam, sc, CL [A-6 | 90 75-85 |60-75 |50-70 |40-60 30-40 10-15 
| gravelly clay | | 
loam. | | | 
39-47|Very gravelly fejel A-2 O-15 [35-55 130-50 |25-45 |20-35 30-40 10-15 
loam, very | | 
gravelly clay i 
| loam, | | 
47-54|Gravelly clay, (CL, CH, GC|A-7 0-5 55-95 }50-90 |45-85 |40-75 40-55 20-30 
clay. ! 
54-59|Gravelly clay Gc, CL A-6 10) 55-95 150-90 {45-85 |35-70 30-40 10-20 
| loam, clay Loam. I 
|59~62|Cemented, --- i --- wee | ee Stated cee “-- --- -— 
| | indurated. 1 | 
| 
28 le--- n-ne n= { O-19/Clay loam-~~----- {cL A-6 | 0 85-100] 75-100165-90 |60-80 30-40 10-15 
Zacharias {19-531Clay loam, loam cL A-6 0 85-1001 75~-100/60-90 |50-80 30-40 10-20 
{53-60}Gravelly clay cc, CL A-6 0 55-80 {50-75 [45-70 135-55 | 30-40 | 10-20 
loam, gravelly 
loam. 
282--- Q-14|Gravelly clay GC, SC, CLIA-6 te} 55-80 (50-75 145-70 {35-60 | 30-40 | 10-15 
Zacharias loam. t 
14-30{Gravelly clay GC, SC, CL[A-6 0) 55-80 [50-75 |45-70 (35-60 | 30-40 | 10-20 
loam, gravelly 
loam. 
30-60|Gravelly loam, GM, SM Ar2, A-4 | 0-10 [60-85 |50-75 {40-70 |25-50 | 20-35 | NP~10 
gravelly sandy 
loam. 
t 
283--------- ee ee- 0~15|Gravelly clay Gc, SC, CLIA-6 an) 55-80 |50-75 |45-70 |35-60 30-40 10-15 
Zacharias [ loam. 
15-33|Gravelly clay [GC, SC, CLIA-6 0 55-80 |50-75 |45-70 |35-60 | 30-40 | 10-20 
loam, gravelly t 
loam, | 
133-60{Gravelly loam, GM, SM A-2, A-4 | 0-10 160-85 {50-75 (40-70 {25-50 20-35 NP-10 
| | gravelly sandy | | 
| loam. ! | 
| 


* See description of the map unit for composition and behavior characteristics 


of the map unit. 
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TABLE 18.-~PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


(The symbol < means less than; > means more than. Entries under "Erosion factors--T" apply to the entire 
profile. Entries under "Wind erodibility group" and “Organic matter" apply only to the surface layer. 
Absence of an entry indicates that data were not available or were not estimated) 


{ Erosion|Wind 
Soil name and DepthiClay | Moist Permea- |Available Soil Salinity| Snrink- factorsjerodi-{Organic 
map symbol | bulk bility water reaction swell bildty| matter 
| density capacity 1 potential K | T t[group 
In Pet | g/ce In/hr In/in |[ PH mmhos/cm | Pet 
| 
10] ---2 eer e------ | Q-19| 7-181/1.50-1,60| 2,0-6.0 |0.11-0.13/6.1-7.8 <2 3 3 1-3 
Acampo 119-47} 7-1511.50-1.65| 2.0-€.0 10,10-0.14]6,6-8.4 <2 
{47-49[ --- | a oon [| ose --- 
49-60| --- | Pits | Tne 1 nas: ste Se. 
t | 
0-12|40-60{1.25-1,40[0.06-0.2 |0.13-0.16(6.1-7.8 <2 2 8 1-4 
Alamo 12-33|40-60/1.25-1.401 <0.06 |0,12-0.15}6.6-8.4 <2 | 
33-60} --- | --e | mee = one -+- | 
| | | | | 
103*, 104%: I 
Alo----+-------- 0-16140-55}1,25-1.45/0,06-0.2 |0,14-0.1616,6-7.8 <2 2 8 1-3 
16-34[35+55]1.20-1.35{0.06-0.2 [0.14-0.17|6.6-8.4 <2 
34 --- --- o-- a-- — --- 
Vaquero~~------~ 0-21}40-60/1.35-1,50/0.06+0.2 [0.13-0.1616.6-8.4 <2 2 8 <2 
21-251 40-60/1.35+1.50/0.06-0.2 [0,09-0.1717.4-9.0 4-16 
25 =e Soo soe bladed oon --- 
105*; 
Amador----~-----~ 0-4 |12-2511.45-1,55}] 0.6-2.0 |0,14-0,1645,1-6.5 <2 1 B <2 
4-15]12-25|/1,50-1.60{ 0.6-2.0 10.12-0.16/5.1-6.5 «2 
15 --- aoe ees ae 
Lichic 
Xerorthents. | 
| 
10 622-2 - nen en nn 0-18, 5-15/1.45-1.55| 0.6-2.0 [0.14+0.1716.1-7.3 <2 5 3 1-2 
Archerdale }18-38}30-40/1.40-1.50| 0.2-0.6 [0.18-0.20/6.6-7.3 “<2 
{38-60;35-50/1.25-1.45}0,06-0.2 {0.14-0.16/6.6-7.3 <2 
| | | 
AQTs<s4eses-55-55 0-8 |30-40/1.40-1.50| 6.2-0.6 |0.18-0.20/6.6-7.3 <2 5 8 1-4 
Archerdale 8-35|/35-50/1.25-1,45[0.06-0.2 |0.14-0.16)6.6-7.3 «<2 
35-60]35-50/1.25-1.45(0.06-0.2 |0.14-0.16}6.6-7,3 <2 
| 
108. | 
Arents 
| I | | | | ! 
109s--=-<--<=<-=- O-11] 2-10]1.60-1.70| 6.0-20 [0.06-0.0817.4-8.4 | «2 Low-- O.17), 51) 2 } 1-3 
Bisgani 11-60{ 2-10|1.60-1.70| 6.0-20 |0.06-0.081/7.4-8.4 <4 Low- 0.17 | 
| 
110-----++------- 0-23/27-35/1.40-1.50] 0.2-0.6 {0.17-0.20/6.6-7.8 <2 Moderate [0.371 3 8 | 1-3 
Boggianc 23-48|20-30{1.45-1.55| 0.6-2.0 |0.14-0.19|7,4~7.8 <2 Moderate {0.371 
48-60] --- --- Po as ed Per wenn 
' | | 
Liss ree Seas as | 0-18412-20[1.50-1.65| 2.0-6.0 (0.11-0.13(6.1-7.3 <2 | Low------- 0.32) 5 8 S~1 
Bruella 18+31/18~-3011.45-1.60! 0.2-0.6 |0.13-0.17}6.1-7.3 <2 Moderate 0.28 | 
131-67/25-35|1.45-1.60| 0.2-0.6 |0.15-0.18/6.1-7.3 <2 Moderate 0.24 | 
| \ | 
Uldsrochake sa sSss 0-8 |12-20]1.50-1.65| 2.0-6.0 {0.11-0.13/6.1-7.3 <2 [Low-----~- 0.321 5 8 1 .Se1 
Bruella | 8-42/18-30/1.45-1.60| 0.2-0.6 [0.13-0.17/6.1-7.3 <2 Moderate 0.28 
142-60 |30-40/1.50-1.651/0.06-0.2 (0.07-0.0916.1-7.3 <2 Moderate 0.24 
1 | ! | 
L13=+-23es4esscSr 0-11]27-35|1.40-1.50{ 0,.2-0.6 |0.16-0.1817.4-8.4 <2 \Moderate 0.32| 5 8 25-1 
Calla 111-29127-35)1.40-2.50| 0,2-0.6 |0.16-0.18|7.4-8.4 <2 Moderate 0.32 
29-60(27-35[1.40-1.50{ 0.2-0.6 |0.16-0.1817.4-8.4 <2 Moderate 0,32 | 
| | | t 
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TABLE 18.-~PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
~T | | Erosion|Wind 
Soil name and Depth|Clay | Moist Permea- |Availablej Soil |Salinity| Shrink- | factors erodi~|Organic 
map symbo} | | bulk bility | water reaction} swell “| |bility} matter 
| t density | {capacity | Ipotential K | T [group 
VIn | Pet g/cc | In/hr In/in | pH  |mmhos/em Pet 
= } } 
114*, 115*: | I 
Calla-~--------- 0-18(27-35]1,40-1.50) 0.2-0,.6 (0.16-0.18/7.4-8.4 <2 |Moderate 0.32/ 5 8 sel 
118-30/27-35)1.40-1.50| 0,2-0.6 {0,16-0.18|7.4-8.4 <2 Moderate 0.32 
30-60]27-35|1.40-1.50| 0.2-0.6 [0.16-0.18}7.4-8.4 <2 |Moderate 0.32 
| | ( | 
Carbona~-~------ 0-6 §35-40/1,.35-1.50/0.06-0.2 |0.15-0.1817.4-8.4 <4 Moderate {0,.28] 5 | 8 2-5 
6-25 |35-45/1.30-1.50(0.06-0.2 |0.13-0.18/7.4-8.4 | <4 
25-36 |35-45}1,30-1.501/0.06-0.2 {0.13-0.1817.9-8.4 |} <4 . 
136-62 1)27-40/1.40-1.50/ 0,2-0.6 10.15-0.18(7,9-8.4 <4 Moderate 0.32 
! ft | | ! | 
116*: | { i 
Calla+---------- O-11/27-3511.40-1.50| 0.2-0.6 [0.16-0.18/7.4-8.4 | «<2 Moderate 0.32| 5 8 | .S-1 
11~29/27-35|1.40-1.50| 0.2-0.6 {0.16-0.18/7.4-8.4 «<2 Moderate 0,32 | 
29-60/27-3511.40-1.50] 0.2-0.6 (0.16-0.18/7.4-8.4 «2 Moderate 0.32 
| | | 
Pleito------~--- 0-16(27-35]1.35-1.50| 0.2-0.6 10.16-0.18/7.4-8.4 «<2 Moderate 0.321 5 8 1-4 
116-60]27-35}1.40-1.55| 0.2-0.6 10.16-0.1817.9-8.4 «<2 (Moderate 0.32 
i | 
117 +--+------+---- 0-6 135-40/1.35-1,50/0.06-0.2 |0,17-0.19/6.6-8.4 «<2 5 8 1-2 
Capay 6-20/40-60/1.30~1,50/0.06~0.2 |0.14-0.1616.6-8.4 | <2 
20~60|35~40/1.40-1.55/0.06-0.2 (0.17-0.19/6.6-8.4 <2 
0~20/40-60/1.30-1.50/0.06-0.2 |0.14-0.16/6,6-8.4 <2 5 8 1-2 
Capay 20-60) 40-60/1.30-1.50}0.06-0.2 [0.14-0.16|6.6-8.4 <2 
120-------------- O~20/40-60/1.35-1.50/0,06-0.2 (0.10-0.15/6.6-8.4 4-8 $ 8 1-2 
Capay 20-44/40-60/1.35-1.50{0.06-0.2 [0,10-0,15/7.9=9,0 4~8 
44~60135-40|1.40-1.55/0.06-0.2 |0.13-0.17/7.9-9.0 | 4-8 
wooo] 0-201 40-60)1.30-1.5010,06-0.2 |0,13-0.16]6.6-8,4 <4 5 8 1-2 
20-441 40~60/1,35-1.50/0.06-0.2 [0.13-0.1616.6-8.4 <4 
44~-60|35-40/1.40-1,.5510.06~0.2 [0.16-0.1916.6-8.4 <4 
| 
122%; 
Capay~------*--- 0-20 |40-60/1.30-1.5010.06-0.2 |0.14-0.16/6,6-8.4 <2 5 8 1-2 
120-60 |40-60}1.30-1.5010,06-0.2 {0.14-0.1616.6-8.4 «<2 
| 
Urban land. | f 
{ | t 
123-~-~-+-----+-- | 0-6 |35-40/2.35-1.50}0.06-0.2 |0.15-0.18/7.4-8.4 | <4 Moderate 0.28, 5 8 2-5 
Carbona | 6-25|35~45/1.30-1.50/0.06-0.2 {0.19-0.1817.4-8.4 | <4 High~----- 0.32 
25-36 /35-45/1.30-1.50/0.06-0.2 10.13-0.1817.9-8.4 <4 High-~-- 0.32 
136-62(27-40]1.40-1.50{ 0.2-0.6 [0.15-0.1817.9-8.4 <4 |Moderate |0.32] 
| 
124*, 125%: I | 
Carbona-------~= | 0-6 |35-40)1.35~-1.50/0.06-0.2 |0.15-0.18]7.4-8.4 <4 5 8 2-5 
6-25135-45|1.30-1.50]/0.06-0.2 |0.13-0.18{6.6-8.4 | <4 I 
25-36/35-45{1.30-1.50(0.06-0.2 |0.13-0.18|7.9-8.4 | <4 
36~62/27-4011.40-1.50( 0.2-0.6 (0.15-0.1817.9-8.4 <4 Moderate |0.32 
| | 
Orognen--------=- O-11/27-35{1.40-1.55/ 0.2-0.6 {0.12-0.15/6.6-7.8 «<2 Moderate 0.24| 2 8 Sel 
11-30}38-55|1.35-1,50 <0.06 0.06-0,08(6.6-8.4 <2 
130-60 ,35-60|/1.35~1.50 <0.06 0.06-0.08(7.4-8.4 <2 
| i} | 
126%: I | | ' 
Carbona-~+~----- 0-6 [35-40/1.35-1.50/0.06-0.2 |0.15-0.1817.4-8.4 <4 Moderate [0.28] 5 8 2-5 
6-25] 35-45|1.30-1.5010.06-0.2 |0,13-0.1847.4-8.4 <4 High------ (0.32 
125-36] 35-4511.30-1.50/0.06-0.2 |0.13-0.1817.9-8.4 <4 High-----~ 0.32 | 
36-62|27~40}1.40-1,.50| 0.2-0.6 |0.15-0.18)7.9-8.4 <4 Moderate {0,32 I 
| if | 1 


See footnote at end of table. 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | H | EBrosion|Wind 
Soil name and Depth|Clay 1 Moist Permea- {Available Soil Salinity| Shrink- | factorsjerodi~|Organic 
map symbol | { bulk bility water reaction swell | fbility] matter 
| i density lcapacity I potential K T {group 
— “| In | Pet | g/ec In/hr In/in pH mmhos/cm | t Pet 
| | i i 
126*: | | { 1 | t 
Carbona, bedrock ( \ 
subst ratum----— 0-19/35~-4011.35+1.50(0,.06-0.2 |0.15-0,18/7.4-8.4 | <4 3) 8 2-5 
19-41/35-45/1,30-1,50{0.06-0.2 |0.13-0.18{7.4-8.4 | <4 | 
41-57}30-40/1.40-1.50) 0.2-0.6 |0.15-0,18}7.9-8.4 <4 Moderate 0,32 | 
1 37 one | --- --- aan --- --- 
| } { 
127-------------- | 0~19]10-20/1.50-1.60} 2,0-6.0 {0.09-0.11]5.6-6.5 <2 5 3 1-2 
Chuloak 19-44 }218-25/1.50-1.60} 0.2-0.6 |0.13-0.15]6.1-7.3 <2 
144-55] 5-25/1.50-1.60} 2.0-6.0 |0,11-0.13]6.6-7.3 <2 
55-64} 5-10/1.60-1.70| 6,0-20 0,.06-0.0816.6-7.3 <2 
| 
128-------------- O~-18| 8-18/1.50-1.60| 2.0-6.0 [0.13~0.15]6.1-7.8 <2 5 | 8B 3-1 
Cogna 38-38|/20-27/1. 0.6-2.0 |0,.15-0.17|/6.1-7.3 | <2 |Low--- 0.37] | 
38~60/ 20-30) 1. 0.6-2.0 |0.14-0.19}7.4~-8.4 <2 . { 
| Hl t 
129-------------- 0-25/20-2711.4 0.6-2.0 |0.15-0.1716.1-7.3 <2 5 | 8 1-3 
Cogna 25-64/20-30)1. 0.6-2.0 |0.14-0,19/7.4-8.4 <2 
i { | | 
130-------------- Q-12| $-18(1.50-2.60{ 2.0-6.0 |9.10-0.12{6,1-+7.8 <2 5 7 29-2 
Columbia 12-60|10-18:1.50-1.65) 2,0-6.0 |0.08-0.11}6.1-7.8 <2 
1 | 
131-------------- 0-12] 8-18(1.50-2.60) 2.0-6.0 |0.10-0.12]6.1-7.8 <2 5 7 15-2 
Columbia [12-60|10-18}1.50~1.60| 2.0-6.0 |0.10-0.1216.1-7.8 <2 
| | ! t i 
132-------------~ O-12| 8-18|1.50-1.60| 2.0-6.0 |0.10-0.12(6.1-7.8 <2 54 7 5-2 
Columbia 112-60 |10-18/1.50-1.65| 2.0-6.0 |0.08-0.11/6.1-7.8 <2 
133--+----------- | C-20; 8-18/1.50-1.60! 2.0-6.0 (0.10-0.1216.1-7.8 <2 51 7 25-2 
Columbia §20-48(10-18j)1.50-1.60| 2.0-6.0 [0.10-0.12/6,1-7.8 <2 
148-60 [35-60/1.45-1.5510,.06-0.2 [0.14-0.16}6.6-8.4 <2 
| | | 
134-------------- {| O-22/10-20/1.50-1.70{ 0.6-2.0 [0.10-0.1315.6~6.5 <2 2| 8 25-1 
Cometa |22-36/35-50/1.45-1.65] <0.06 0.04-0.06)6.1-7.3 <2 
136-60/10~30/1.80-2.00] <0.06 [0.08-0.101/6.6-7.3 <2 | | 
i | | { | 
135*: ' | | | | ' 
Corning--~--~--+- | Q-21/10-25|1.45-1.55] 0.6-2.0 [0.10-0.14/5.1-6.5 <2 2 8 5-1 
|21-36|60-70|/1.45-1,65 <0.06 0.04~0.06}4.5-6.5 <2 
|36~60/18-30/2,.50-1.60]0.06-0.2 |0.09-0.12{5.1-7.3 | <2 
Redding--------- 0-4 |10-2511.45-1.55} 0.6-2.0 [0.10-0,14/5.1-6.5 <2 2 8 <2 
4~15|18-30/1.45-1.55} 0.2-0.6 [0@.11-0.14/5.1-6.5 <2 |Moderate 0.24 
15-25 |35-60/1.35-1.60 <0.06 0.04-0.06/5.1-6.5 <2 High 
|25-60| --- soo oo oo --- ated 
136*: | 
Corning--------- 0-12|10-2511.45-1.55| 0.6-2.0 [0.10-0.14/5.1-6.5 <2 2 8 $-1 
{12-25 |60-70/1.45-1.65 <0.06 0.04-0.06/4.5-6.5 <2 
125~-67|18-30/1.50-1.60)0.06-2.0 |0.06-0.12|5.1-7.3 <2 Moderate 0.24 
i { | | i t 
Redding--------- | 0-4 |10-25/1.45-1.55] 0.6-2.0 {0.10-0.14(5.1-6.5 <2 2) 8 <2 
| 4-15|18-30{1.-45-1.55/ 0.2-0.6 |0,11-0.1415.1-6.5 <2 
15~-25|35-60/1.35-1.60 <0.06 0.04-0,06]5.1~-6.5 <2 
25-60] --- | --- oo: --- --- --- 
| | 
0-18/10-20}1.45-1.60[ 2.0-6.0 [0.07~0.14/6,.6-8.4 <2 5 8 I <1 
Cortina 18-60{ 5-25]1.50-1.70! 2.0-6.0 [0.06-0.08/6.6-8.4 <2 
1 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


; } | if Erosion|Wind 
Soil name and !DepthiClay Moist | Permea- |Availablej Soil Salinity] Shrink- factors |erodi~ {Organic 
map symbol i | bulk | bility water reaction swell I bilityi matter 
! | density | [capacity |Ipotential K T [group 
| In Pet g/ee | In/hr [ In/in pH mmhos/cm Pet 
| | 
138, 139-- |27-35{2.40-1.50| 0.2-0.6 |0.17-0.19/6.1-7.8 | <2 [Moderate 0.37| 5 8 | <2 
Cosumnes 27-55(1.35-1.50/0.06-0.2 {0.15-0.19/6,1-7.8 | <2 
35-55[1.35-1.50/0.06-0.2 {G.14-0.17/6.6-8.4 | <2 
30-45[1.35-1.50/0.06-0.2 [0.14-0.17|7.4-8,4 <2 
1 | | | 
140-------------- 0-23118-2711.45-1.55! 0.6-2.0 (0.18-0.20/6.1-7.3 | <2 5 8 bo 23 
Coyotecreek {23-36(18-27]1.45-1.55; 0.2-0,6 (0.17-0.20/6,1-7.8 <2 
36-69[15-30|1.40-1.60{ 0.2-0.6 (0.15-0.19/6.6-7.8 | <2 
H 
141-------------- O-10[ 0-5 |1.60-1.70; 6.0-20 0.05-0.0816.1-7.8 <2 5 1 <l 
Delhi {10-60/ 0-5 |1,60-1.70;} 6.0-20 0,05-0.1016.1-7.8 <2 
| { | 
142-------------~ { 0-16] 0-5 11,60-1.70! 6.0-20 0,06-0.10/6.1-7.8 <2 5 2 boo<1 
Delhi 16-26] 0-5 [1.60-1.70{ 6.0-20 0,06-0.10/6.1-7.8 <2 
26-60] O-S [i,60-1.70] 6,0-20 0,05-0.1016.1-7.8 <2 
Hf | 
143: | { | 
Delhi--~-------- | 0-16] 0-5 |1.60-1.70[ 6.0-20 |0.06-0.10)6.1-7.8 <2 5 2 <1 
16-26] O-5 |1.60-1.70} 6.0=20 |9.06-0.10]6.1-7.8 <2 
126-60] O-5 |1.60-1.70| 6,0-20 |0,.05-0.10)6.1-7.8 <2 
| if | 
Urban land. | | | | 
| | t 
Q-7 |1.60-1.701 6.0-20 0,06-0.08(6.6-8.4 | <2 5 1 | <1 
0-7 |1.60-1.70| 6,0-20 0,06-0.08/6.6-8.4 <2 
if ! ( | | 
0-10/1.60+1.70| 6.0-20 10.07-0.1016.6-8.4 <2 15 2 <1 
0-7? |1.60-1.70[ 6.0-20 |0.06-0.08|6.6-8.4 <2 
I ! 
O-10/1.60+1.70| 6.0-20 |0.07-0.10)6.6-8.4 <2 5 2 <1 
0-7? |1,60-1.70} 6.0-20 |0.06-0.08|6.6-8.4 <2 
| 1 | 
147-------------- O-16{ 5-15/1.50~-1.60] 2.0-6.0 [0.10-0.13)6.6-8.4 <2 15 3 <1 
Dello 26-43| 0-10/1.60-1.70| 6.0~20 0.06-0.1016.6-8.4 <2 
43-60135-60/1.40-1.55/0.06-0.2 |0.14-0.1616.6-8.4 <2 i 
| 
30-40/1.40-1.50] 0.2-0.6 {0.17-0.18]6.6-8.4 <2 5 B <1 
| O-7 |1.60-1.70| 6.0-20 |0,06-0.08|/6.6~-8.4 <2 
| | | 
7-1811.50-1.60| 2.0-6.0 |0.10-0.1316.6-8.4 <2 2 3 1-3 
| 7-1841.50-1.60] 2.0-6.0 [0.11-0.14]6.6-8,4 <2 
--- --- nae --- wee --- I 
it 
150*, 151%, | | i { 
Dumps | | t | { 
| 4 | | | | 
152----------3~--- | 0-8 (30-40/1.10-1.20| 0.2-0.6 |0.18-0.20(6.1-7.3 <2 0.28) 5 1 3 10-20 
Egbert. | 8-19(35-50/1.30-1.40(/0.06-0.2 |0.15-0.1816.1-7.8 <2 0.24 | 
(19~60)35-50/1.30~1.40(0,06-0.2 |0.15-0.18/6.1-8.4 <2 0.24 
j | | | | 
153-----~-------- | 0-8 |35-40/1.30-1.40| 0.2-0.6 |0.17-0.19)6.1-7.3 <2 0,28| 5 4 2-10 
Egbert 8-19|35-50{1.30-1.40/0.06-0.2 |0.15-0.1816.1-7.8 <2 0.24 
19-601[35-50/1.30-1.40{0,06-0.2 |0.15-0.18]6.1-8.4 <2 0.24 
| | | 
154~----+---~----- 0-24} 35-40|1.30-1.40} 0.2-0.6 }0.18-0.2016.1-7.8 <2 Moderate 0.28/ 5 4 2-10 
Egbert 14-40 |35-50/1.30-1.40/0.06-0.2 {0,18-0.2016.1-7.8 <2 High-~---- 0.28 
40-60] 0-10/1.60-1.75|] 6.0-20 |[0.06-0.08/7.4-7.8 <2 Low------- 0.20 { 
| I Hf 
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TABLE 18,--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| I i j { Erosion|Wind 
Soil name and |Depth|Clay | Moist | Permea- |Available}] Soil |Salinity| Shrink- | factors|erodi-|Organic 
map symbol | bulk bility | water reaction swell 1 | tbility! matter 
I | density capacity [potential | K | T Igroup 
In | Pet | g/cc In/hr In/in PH |mmhos/cm| i i Pot 
| | ] | | ) 
155* | | | ! ] | | | 
Egbert+~-------- 0-6 |35-401/1.30-1.40/ 0.2-0.6 {0.17+0,19/6.1-7.3 | <2 Moderate {0.28} 5 | 4 [| 2-10 
6-31)35-50/1.30-1.40[/0.06-0,2 {0.15-0.1816.1-7.8 <2 High------ 10.24 
31~-60}35-50/1.30-1.40(0.06-0.2 {0.15-0.18/6.1-8.4 <2 High------ 0.24 
| 
Urban land. t | | 
| | 
18 6------8------- 0-10|30-401/2.40-1,50| 0.2-0.6 {0.17-0.20/6.6-7.8 | <2 5 8 «<2 
El Solyo {10-60 |35-50/1.35-1.50(0,06-0,2 [0,14-0.1917.4-8.4 <4 
i i} 
16 Jenne nn nnnonn= | 0-26/10-20/1.50-1.60| 0.6-2.0 [0.10-0.13)/6.1-7.3 «2 2 4. 0-1 
Exeter | 26-33 |18-30/1.40-1.50] 0.6-2.0 [0.14-0.17)6,6-7.8 “<2 
133-60| --- | Eos: | ss { oH i ate LL s epee 
| | | 
158 -2--e--- n-ne -- | 0-8 {30-40/1.40-1.50} 0.2-0,6 |0,18-0.20/6.6-7.8 “<2 3 8 1-3 
Finrod } 8-33)35-50/1.25-1.45}0.06-0.2 |0.14-0,16/6.6-7.8 <2 
§33-48{35-50/1,25-1.45}0.06-0.2 |0.14-0.16)7.4-8.4 <2 
48-60{ --- ac ated Salad --- ie! 
159. | 
FPluvaquents I | 
160--- 2 nan nw en nnn 0-25 140-60/1.35~1.5010.06-0.2 (0,.12-0.1516,6-7.3 «<2 2 8 1-2 
Galt 25-34 (40-60/1.30-1.5010.06-0.2 |0.12-0.14/6.6-8.4 <2 
34~60[ --- ooo { eoled Soe wo Sod 
él ewn- eon nnn nne O~20|40-60)1,35-1.50/0.06-0.2 |0.12-0.1516.6-7.3 <2 2 8 1-2 
Galt 20-34 |40~-60}1.30-1.50[0.06-0.2 |0,12-0.1416.6-8.4 <2 
34-60| --- aed coe ane ated cc 
162*: 
Galt--+--------- 0-25140-60/1.35-1.50/0.06-0.2 |0.12-0.15]6.1-7.3 <2 2) 8 1-2 
25-34) 40-60/1.30-1.50(0.06-0.2 |0.12-0.14|6.6-8.4 «2 
34-60} --- i wee | ase Pores oo | 
| 
Urban land. } ' { | 
| 
163%: | | i i 
Gonzaga-~------- 0-5 |15-27/1.45-1.55( 0.6-2,.0 [0,.13-0.16/6.1-7.3 | <2 2 8 1-5 
5-10}15-30/1.40-1.55] 0.2-0.6 [0.14~0.18|6.6-7.3 «<2 
10-29|35~55|1.35-1.50 <0,06 0.06-0.08/6.6-7.8 <2 
29 esd eee cs mae os ace 
i | 
Franciscan-~---- M-13]10-2012.45-1,55| 0.6-2.0 |0.13-0.16|6.1-7.3 <2 2 8 2-4 
15 36/20-3511.40-1.55| 0.2-0.6 [0.12-0.1616.1-7.3 <2 
| 36 sel =e <=) [ Eas oat eas | 
| | i | 
164*, 165%: | | | ! 
Gonzaga~-~-+-~-~ 0-5 |15-27/1.45-1.55] 0.6=2.0 [0.13-0.16/6.1-7.3 <2 2 8 1-5 
5-10/15-30|/1.40-1.55| 0.2-0.6 [0.14-0.1816.6-7.3 <2 
10-29135-55|1,35-1.50 <0.06 {0.06-0.08(6.6-7.8 <2 
| 29 sro Sm ae aed [ee sett as 1 
i Hf i 
Honker 15-27}1.45-1.55{ 0.6-2.0 (0.13-0.1616.1+7.3 <2 2 B 1-3 
35-55]1.35-1.55 <0.06 |0.06-0,.08{/6.6-7.8 <2 
Wittens, 1 os aa Sor etal eh 
i | | 
Franciscan~----- | O~134)10-20/1.45-1.55} 0.6-2.0 [0.13-0.16j)6.1-7.3 <2 2 8 2-4 
13-36|20-35/1.40-1.55] 0.2-0.6 [0.12-0.16/6.1-7.3 <2 
| 36 Stal =r ars i nes horas tes 
i i 


See footnote at end of table. 


452 Soil Survey 


TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


I I | I 1 | | | Brosion|Wind 
Soli name and |Depth|Clay | Moist Permea- |Available Soil |Salinity| Shrink- | factorsjerodi-|Organic 
map symbol t 1 bulk bility water reaction| | swell bility| matter 
| | density capacity i potential K T |group 
| In | Pet | g/ec In/hr | In/in | pH mmhos/cm| I Pet 
! t | | rf I | 
| 8-18/1,50-1.60} 2.0-6.0 [0.12-0.14|6.6-7,8 <2 5 7 1-6 
| 8-1811.55-1.70| 2,0-6.0 |0.08-0.10/6.6-8.4 | «<2 
| | | 
167-----------<-- | 0-16|27-35/1.40-1.50| 0,2-0.6 {0.17-0.18/6.6~-7.8 | <2 5 8 1-6 
Grangeville 116-32] 8-1811.50-1.60| 2.0-6.0 (0.12-0.1516.6-8.4 <2 
132-60] 8-18/1.55-1.70{ 2.0-6.0 [0.08-0.10/6.6~-4.4 | <2 
| { 
168, 169~+------- 0-15(27-35]1,40-1.50] 0.2-0.6 |0.17-0.19]7.9-8.4 <2 Moderate 0.28) 5 8 2-5 
Guard 15~72120-35}1.40-1.55/0,06-0.2 |0.11-0.14|]7.9-8.4 <2 |Moderate 0.24 I 
| { i | | 
0-15}18-27/1.45-1.55] 0.6-2.0 |0.16-0.16/5.6-6.5 ] <2 Low------- 0,32| 5 8 1-3 
15-36|27-35|1.40-1,.55| 0.2-0.6 |0.17-0.2016.1-7.8 } <2 Moderate 0.28 
36-60/15-2511.50-1.60( 0.6-2.0 |0,.11-0.1516.6~-7.8 | <2 Low------- 0.20 | 
I | 
1] 1le«------- eee 0-8 {18-27/1.45-1,55| 0.6-2.0 [0.14-0,16}5.6=6,5 <2 3 8 | 13 
Hicksville 8-26127-35/1.40-1.55| 0.2-0,.6 [0.16-0.19/6.1-7.8 <2 
26-44/18~30/1.50-1.65| 0.2-0.6 |0,09-0.13/6.6-7.8 «<2 
1440 | == a --- — oo --- 
I 
172-------------- | O-13)18-27/1.45-1.55| 0,6-2.0 [0.12-0.14/5.6-6.5 <2 Low-~----~ 0.17| 5 8 1-3 
Hicksville 13~36(27-3511.40-1.55| 0.2-0.6 [0.13-0.1516.1-7.8 <2 
36-60/18-30]1.45-1.70] 0.2-0.6 |0.07-0.12]6,.6-7.8 <2 
| 
173- 9-10140~-60}2.30-1.50/0.06-0.2 |0.14-0.16]6.6-8.4 <2 3 8 1-2 
Hollenbeck 10-37140-60/1.35-1.50/0.06-0.2 |0.14-0.16/6.6-8.4 <2 
37-42130~-40/1.40-1.55] 0.2-0.6 |0.17-0.20(6.6-8.4 <2 
42-60} --- batted ated =s5 wo --- 
1 
114a------- nnn nee 0-32 |40-60/1.30-1.50(0.06-0.2 10.14-0.16/6.6-8.4 <2 3 8 1-2 
Holienbeck 32-55 /40-60/1.35-1.501/0.06-0.2 [0.14-0.16/6.6-8.4 <2 
55-601 --- -+- --- ane wos o-- 
| 
175 ---------3=--~ O-21| 7-12{1,.55-1.65| 2.0~6.0 |0.10-0.12/6.1-7,3 <2 5 3 | 45-1 
Honcut 121-60| 7-15/1.55-1.65| 2,0-6.0 [0.10-0.12/6.1-7.8 <2 
i | | 
176*: | i | | 
Honker-~ | O-S [15-27]1.45-1.55| 0,6-2.0 }0.13~0.16/6.1-7.3 <2 Moderate (0.32| 2 8 1-3 
5-33135~55}1.35-1.55] <0.06 |0.06-0.0816.6-7.8 <2 High-~---- 0.15 
33 --- wos --- --- =-- nn wenn 
Vallecitos-----~ O-4 |15~27)1.45-1.55| 0.6-2.0 (0.11-0.13/6.6-7.3 <2 1 8 1-2 
4-20 /35-50/1.35-1.50/0.06-0.2 [0.09-0.11/6,6-7.3 «<2 
200 | wae --- Sn --- --- 
| | | 
Gonzaga~--~~---- | O-3 |15-27/1,.45-1.55) 0.6-2.0 |0.13-0.1616.1-7.3 <2 2 8 1-5 
3-7 [15-3011.40-1,.55] 0.2~0.6 [0,14-0.1816.6-7.3 <2 
7-34(35~55/1.35-1.50} <0.06 |0,06-0.0816.6-7.8 <2 \ 
34 nn nr --- ao aoe --- ' 
| i 
177*, 178%: 
Honker---------- O~5 |15-27}1.45-1.55| 0.6-2.0 |0.13-0.16(6.1-7.3 <2 2 8 1-3 
5-33]35-55}1.35-1.55 <0.06 0.06-0.0816.6+7.8 «<2 
33 ata 38 oss oF Pees nee 
| | ' 
Vallecitos--~-~- O-4 [15-27]1.45-1.55| 0.6-2.0 }0.11-0.13}6.6~7.3 <2 1 8 1-2 
4-20/35-50)]1.35-1.50/0.06-0.2 |0.09-0.11}6.6-7.3 <2 
20 SS+. -o- oc Sa— Diet Dated 
| | 


See footnote at end of table. 
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TABLE 18.-~PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Fi | | t | Erosion|Wind 
Soil mame and {DepthiClay | Moist Permea- [Available Soil Salinityl Shrink- factors |erodi-|Organic 
map symbol i i | bulk | bility ! water [reaction swell I bility| matter 
{ ! | density [capacity Ipotential K | T [group 
In j Pet j g/cc | In/he [| In/in pH mmbos/om I Pot 
i ‘ | I i | 
17?*, 178": i | ! i | ! | j | 
Honker, eroded--! 0-7 {15-27/1.45-1.55} 0.2-0.6 |0.11-0.14/6.6-7.3 <2 Moderate |0,20| 2 8 1-3 
i F+18/29-35|1. 6-7.3 <2 Moderate 0.20 
[18-31] 4C-S5/1. 6-7.8 | <2 
31 | --- [ oo }oo--- 
I f 
179-------------- 0-15|27-35!1.40-1.50] 0.2-0.6 {0.18-0,19| <5.1 | <2 [Moderate |0.37/ 5 | 6 +5-1 
Trano [15-34] 0.2-0.6 $0.15-0.19)4.5-5.5 ] <2 Moderate 0.43 
34-60 0.2-0.6 |0.15~0.19{; <5.1 <2 |Moderate {0.43 
i | i ( | 1 | 
180-~~----------- 0~22|40-60/1.35-1.50(0.06-0.2 |0.14-0.1616.6-8.4 ] <2 2 8 2-5 
Jacktone 22-34(|35-60/1.35-1.50(0.06-0.2 |0.14-0.1617.9-9.0 <2 
134-37] --- | “7 ( aaanel I aiated | end one 
37-46|20-30/1.45-1.60{ 0.2-0.6 |0.13-0.1717.9-9.0 <2 i 
46-60} --- | --- --- | --- --- --- | 
| | | 
| | 
-| 0-22}40-60|1.35-1.50}{0,06-0.2 |0.14-0.16}6.6-8.4 <2 2 B 2-5 
122-34}35-60/1.35-1.50[0.06-0.2 |0.14-0.16]7.9-9.0 <2 
34-37) --- --- --- | --- -c --- { { 
137-46]20-30/1.45-1.60[ 0.2-0.6 |0.13-0.17/7.9-9.0 <2 
46-60] --- --- if ciated t ciated [oo--- --- | 
| | [ | 1 | 
Urban land. ( [ I I 
t | | 
182, 183--------- 0-5 [15-25]1.45+1.55} 0.6-2.0 |0.13-0.15/6.1-7.3 <2 2 8 1-3 
Jahant 5-31 /20-30]1.40-1.55) 0.6-2.0 [0.13~0.1716.1-7.3 <2 ( 
31-49|35-60/1.40-1.55) <0.06 |0.08-0.101/6.1-7.3 <2 
49-53| --- --- i s+ “os “+ --- 
[53-60] --- es ee ns co 
| | 
184---~---------- | O-10| 2-10/1.60-1.70| 6.0-20 0.06-0.08/5.6-7.4 <2 1 8 <2 
Kaseberg [10~16| 2~10)1.60-1.70| 6.0-20 [0.05-0.08/5.6-7.3 <2 
116-17] --- rn --- --- --- 
117-60/10-25}2.80-2.00| <0.06 [0.04-0.07/5.6-7.3 <2 
i i 
185-------------- » O-17) B-18]1.55-1.70} 0.6-2.0 [0.11-0.1415.6-7.3 <2 1 8 -5-1 
Kaseberg {17-208 --- --- i --- ion joo === ional 
1 20 | --- | o> | anal | a Joon ae 
| | | | [ | 
186-- 1.55-1.70] 0.6-2,0 [0.14-0.17]5.6+7.3 <2 1 8 5-1 
Kaseberg |16-17! - | bien | wee if nated joss iene 
i ee el mee ! ited heed oo o> 
| | | | if J 
187*: | | | | Hf 
Keyes----------- | 0-121/15-27/1.45-1.55{ 0.6-2.0 |0,10-0.13/5.6-7.3 <2 1 8 <2 
{12-19|/35-60/1.40-1.60} <0.06 |0.04-0.06/6.1-7.3 <2 
[19-34] --- --- | --- --- --- woo 
134 | --- | aon | ihe | nee ital ooo 
i | 
Bel lota-----~---- 0-9 |12-20|1.50-1.60| 2.0-6.0 {0.11-0,13]5.6-6.5 <2 21 8 <2 
| 9-23]20-30/1.45-1.55{ 0.2-0.6 |0.10-0.14/5.6-6.5 <2 
23-35(40-60}1.35-1.50[ <0.06 j0.04-0,06/6.1-7.3 <2 
135-37{ --- | ated if con | “oe --- --- 
7 wee rs wee --- --- 1 
| | | 
188* Hl 1 | 
Keyes~-~---~=-=~ | O-6 [15-27/1.45~1.55} 0.6+2.0 647.3 <2 1 8 <2 
6-13/35-60/1.40-1.60| <0.06 «1-723 <2 | 
13-34 - --- | 7 1 
{34 | =-- | ianeiad | o> | “o> o> Jose 
| | 


See foctnote at end of table. 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


t | I i I Erosion|Wind 
Soil name and /Depth|Clay Moist Permea- |Available Soil Salinity] Shrink- factors|erodi-|Organie 
map symbol | bulk bility water reaction swell bility] matter 
density capacity potential K T |group 
~ In | Pet g/ce [| In/hr | In/in PH |mmhos/cm } Pot 
| } 1 
188%: | { 
Redding-~------- 0-16/10-25)1.45-1.55| 0.6-2.0 |0.10-0.14(5.1-6.5 | <2 2 g <2 
116-22 }35-60/1.35-1.60 <0.06 |0.04-0.06]5.1-6.5 <2 
{22-60| --- aaiad --- ibaa bonne iaianad 
t | 
189------------~-- O-5 {10-24]1,.50-1,.60) 2.0-6.0 (0.13-0.15/5.6-7.3 <2 5 3 1-3 
Kingdon 5-14/10-14]1.50-1,60{ 2.0-6.0 (0.13-0.15{/6.1-7.3 <2 
14-28/10-14}1.50-2.60] 2.0-6.0 |0.12-0.15|6.1-7.3 <2 
128-42}15-20|1.45-1.60| 0.6-2.0 }0.13-0.16]6.1-7.8 <2 
42-61} 8-15|1.50-1.60| 2.0-6.0 |0.10-0.141/6.6~-8.4 «2 
! | | | 
190-----------~+-~- 0-17] ~-- (0.80-1.001 6.0-20 |0.26-0.30(4.5~6.5 <2 Low---~--= 0.02} 5 2 35-45 
Kingile 17~61{35-60/1.20-1.40/0.06-0.2 [0.14-0.18/5.6-7.8 <2 Moderate 0.24 
| i 
191*; I 
Kingile--------- 9-17] --- 10,80-1.00) 6.0-20 0.26-0.30/4.5-6.5 <2 Low--~+---- 0.02| 5 2 | 35-45 
17-61(35-60]1.20-1.40]0.06-0.2 (0.14-0.18{5.6-7.8 <2 Moderate 0.24 
| ! | 
Ryde---~~+------- 0-24127-35|1.35-1.45| 0.2-0.6 |0.17-0.20|5.1+7.3 <2 IModerate [0.28] 5 7 2-10 
24-63/20-30/0.80-1.35| 0.6-2.0 |0.20-0.25)6.1-7.8 | <2 |Moderate 0.24 
| | 
1g2*: | i 
Lithic | i | | ( | 
Xerorthents. { | | 
| t | 
Toomes-=------~- O~15{10-27(1.40-1.50] 0.6-2.0 (0.13-0.16|6.1-7.3 <2 1 8 1-2 
15 — ns --~ --- --- 
193~--~=--------~ 0-19] 5-15}1.50-1.60| 2.0-6.0 (0,.09-0.13]5.6-7.3 <2 Low----=+- 0.32] 2 8 <1 
Madera 19-23|20-30/1.50-1.60] 0.2-0.6 |0.15-0.1716.1-7,3 <2 Moderate |0,28 
23-29/35-55/1.45-1.65{ <0.06 |0,04-0.08}6.6-8.4 <2 High------ 0.24 | 
29-60| --- | 9 --- --- oo --- <2 [eeweee---- a 
| 4 | 
194------------~- | @-10;10-25/1.45-1.55] 0.6-2.0 |0.14-0.16(5.6-7.3 «<2 2 8 <1 
Madera 110-30/35~-55|/1.45-1.65 <0.06 |0.04-0.08/6.6-9.4 <2 
}30-60| --~ cen ateted Seated leaied <2 
( 
lose: 
Madera----~----- { O-10| 5-15]1.50-1.60{ 2.0-6.0 [0.09-0.13/5.6-7.3 <2 2 8 I <1 
10-20]35-5511.45-1.65 <0.06 0.04-0,08/6.6~-8.4 <2 
20-60] --- aoe etaied hail foo--- <2 
| | | 
Alamo-----~~--~-- 0-12/10-20/1,50-1.70] 0.6-2.0 10.10-0.1316.1-7.3 <2 21 8 2-1 
[12-25 |40-60/1.25-1.40 <0.06 0.12-0.15|]6.1-7.8 | <2 
[25-34 |40-60/1.25-1.40 <0.06 0.12-0,.15{6.6-8.4 | <2 
134-604) --~ [| -- nat cated [oo --- fone | 
! | | { | { 
196~--------~---~ | Q-11|10-18/1.50-1.60| 2.0-6.0 [0.13-0.15|7.4-8.4 <2 21 3 1-2 
Manteca {11-24 |10-1841.50-1.60| 0.6-2.0 {0.10-0.16/7.4-8.4 <2 
[24-35] --- --- --- wee fee <2 
}35-54| - --- --- --- --- <2 
184-74] 5-15/1.55-1.70| 2.0-6.0 |0,07-0.12|7.4-8.4 | «2 
| ft 
197--~~--------~- | 0-17|27-35|1.35-1,50| 0.2-0.6 |0.17-0.19/6.6-8.4 <2 Moderate 0.431 5 8 | 1-4 
Merritt 117-49] 20-30|/1.35-1.55} 0.2-0.6 [0.15+0.19}7.9-8.4 <2 IModerate [0.43 
649-60] 5-15/1.50-1.70| 0.6-2.0 [0.11-0.14}7.9-8.4 <2 Low-~----- 10,32 
i | [ H t 
198--~--------~~- + O-15|27-35|1.35-1.50] 0.2-0.6 [0.17-0.1916.6~8.4 <2 |Moderate 0.43| 5 8 1-4 
Merritt f19-42|20-30|/1,.35~1.55] 0.2-0.6 [0.15-0.19}7,9-8.4 <2 Moderate 0.43 
(42-60| 5-15/1.50-1.70] 0.6-2.0 [0.11-0.14;7.9-8.4 <2 | Low------~ 10.32 
| t rf | 


See footnote at end of table. 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS-~-Continued 


I “yt | ! i Erosion|Wind 
Scil name and |DepthiClay | Moist Permea~ (Available! Soil Salinityi Shrink- factors|erodi-|Organic 
map symbol | { | bulk | bility | water [reaction swell t bidity] matter 
1 | density capacity | potential K T |group 
| In Pct | g/cc In/hr In/in | pH mmhos/cm Pet 
| | | | | ( | 
199---~---- Hm nn | 0-18/10-18/1,55-1.65| 2.0-6.0 {0.10-0.12(5.6-7.3 <2 Low- 0.32) 4 8 o-1 
Montpellier 18-46 |20-3011.50-1.60] 0.2-0.6 (0.14-0.16/5.6-7.3 | <2 Moderate [0.28 | 
46-54/10-20|1.60-1.70] 0.2-0.6 {0.10-0.12/6.6~7.3 <2 ! 
154-60|10-20}1.80-2.00 <0,06 {0.04-0.08(6.1-7.3 <2 
1 | | | 
200%: | 4 
Montpellier----~ 0-20}10-181/1.55-1.65| 2.0-6.0 |0.10-0.1215.6-7.3 | <2 41 8 o-1 
20~43/20-30/1.50-1.60| 0.2-0.6 |0.14-0.1615.6-7.3 <2 
43~-55110-201/1.60-1.70| 0.2-0.6 |0.10-0.12|6.6-7.3 <2 J 
55-60/10-20/1.80-2.00 <0.06 0.04-0.08)6.1-7.3 | <2 | 
| 1 } 1 
Cometa-+~---~--- 0-22|10-20|1.50-1,70| 0.6-2.0 |0.10-0.13|5.6-6.5 | <2 2| 8 { .5e1 
22-36/35-50/1.45-1.65{ <0.06 {0.04-0.06]6.1-7.3 <2 
36-60/10-30/1.80-2.09 <0,.06 |0.08-0.1016.6-7.3 <2 
| 
201---------- 2 eH | O-25|10-18/1.45-1,.55{ 0.6+2.0 {0.13-0.15]6.6-7.8 <2 5 7 1-2 
Nord 25-60 }10-18/1.50-1.60{ 0.6-2.0 |0.11-0.15|7.4-8.4 <2 
202-------------- 0-9 8-18|1.45-1.55{] 0.6-2.0 [0.10-0.14]5.1-6.5 | <2 1 | 4 1-2 
Pardee | 9-18}18-30/1.45-1.55| 0.2-0.6 |0.08-0.11)5.1-6.5 <2 
18 wee wee --- --- --- --- 
! | ! | | 
203-------------- O-9 | 8-18/1.45-1.55/ 0.6-2.0 |0.10-0,.14}5.1-6.5 <2 1 8 1-2 
Pardee 9-16 118-30/1.45-1.55[ 0.2-0.6 |0.08-0.1115.1-6.5 <2 
18 --- --- --- --- --- --- 
1 
204-------------- O0~22)27-35/1.10-1.20/ 0,6-2.0 10,18-0.2015.6-7.3 <2 Moderate 0.281 5 | 3 10-25 
Peltier 22-24{35-45/1.20-1,35(0.06-0.2 |0.13-0.1515.6+7.8 <2 High---~-~-- 0.28 
24-45 |35-4541.10-1.20/ 0.6-2.0 [0.18-0.20|5.6~7.8 <2 {Moderate 0.28 i 
45-60 |35-50;)1.30-1.40{0.06-0.2 |0.13-0.15/5.6-7.8 <2 (High------ 0.28 { 
( ! ‘ 
205-----------ne = 0-22/30-40j1.10-2.20( 0.6-2.0 |0.18-0.2015.6-6.5 <2 IModerate 0.28] 54 3 15-20 
Peltier 22-24 |35-45{1.20-1.35/0.06-0.2 |0.13-0.1515.6-7.8 | <2 |High----~~ 0.28 | 
f24-44{35-40j1.10-1.20[ 0.6-2.0 |0.18-0.20{5.6+7.3 «<2 |Moderate 0.28 i 
44-60} --- 10,80-1.00| 6.0-20 0.20-0.30(4.5-6.5 <2 | Low------- aeoe | 
} | | 
206, 207- 0-4 8-18 |1.65-1.75/ 2.0-6.0 |0.11-0.131/5.1-6.5 <2 11 8 1-3 
Pentz 4-15}10-2011.55-1.75/] 2.0-6.0 |0.11-0.15(5.6-7.3 <2 1 
15 i --- --- --- --- 1 
t { | 
208-~---------~---- 0-8 8-18{1.50-1.60/ 2,0-6.0 |0.09~0,12(5.1-6.5 «2 21 8 1-3 
Pentz 8-13}10-2011.50-1.60/ 2.0+6.0 |0.09-0.13|5.6-7.3 «2 ( | 
13 mem | --- --- Saad ited 1 
{ | } | | 
209%; | | | 
Pentz-~7<------- 0-7 8-18[1.55-1.65( 2.0-6.0 |0.13-0.15/5.1-6.5 | <2 1) 8 1-3 
7-14/10-2011.55-1.75] 2.0-6.0 |0.11+0.15(5.6-7.3 <2 i 
14 wo7 | “7 --- --- --- --- ) 
| | | 
Bellota--------- 0-17|15-25|1.45-1.55{ 0.6-2.0 10.14-0.16)5.6-6.5 <2 21 8 <2 
17-21(20-30)21.45-1.55| 0.2-0.6 [0.10-0.1415.6-6.5 <2 \ 
121-36/40-6011.35-1.50{ <0.06 {0.04-0.06/6.1-7.3 <2 High------ 0.20 | 
36-37| --- | --- --- --- --- --- | 
(37) | --- | ated --- --- {  --- --- abated | 
| | | i | | | 
210% ' \ | ' 
Pentz----------- 0-10) 8-18]1.50-1.60[ 2.0-6.0 |0.09-0.11)5.1~6.5 <2 1) 8 1-3 
10-14]10-20|1.50-1.60{ 2,0-6,.0 |0.09-0.13]5.6-7.3 <2 | 
14 --- | ooo a | ooo boons- Low | 1 
| | if | | | 


See Footnote at end of table. 
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18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Soil Survey 


Soil name and 
map symbol 


Depth|Clay 


Moist 


bulk 


density 


[Available] 


potential 


Organic 
matter 


2108: 
Redding-~-~-+---- | 


Pleito 


216, 217, 218---- 


Ramoth 114-32 
132-54 
54-60 


Redding 


220, 221--~------ | 
Redding | 


|16-22135-60 
i22-60; 


Reiff | 


Rindge }22-60 


225-------------- | 


Rioblancha 116-28 


g/cc 


C-2C!16-20/1. 
120-35 }35-60 
135-60] 


27-30 | 35-60 
|30~60| 


155-60 


50-1. 
-35-1. 


40-1, 
40-1. 
-45-1. 


-d5-1. 
-35-1, 


50-1. 
50-1. 
55-1. 


See footnote at end of table. 


NONN 


Moderate 
Moderate 


|Moderate 
Moderate 


Pot 


<2 


<1 


<2 


<2 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS~-Continued 


| | i | Erosion|Wind | 
Soil name and |Depth{Clay | Moist | Permea- |Available Soil Salinity Shrink- | factors|erodi-|Organic 
map symbol i | bulk bility water |reaction swell | bility! matter 
{ | density lcapacity | potential | K | T |group 
ee tt gfea In/hnr In/in pH mmhos/com I I Pet 
| | | 
227%: ! t | t | | 1 
Rioblancho-----~ | O0-26]/27-30|/1.40-1.50{ 0,2-0.6 |0.17-0.19}7.4~8.4 <2 [Moderate |0.28] 2 | 8 [| 2-5 
16-28 | 20-35)1.45=1.55( 0,2-0.6 |0.15-0.19(7.4-8.4 <2 |Moderate (0.32 i 
[28-39|/10-2011,50-1.60| 0.6-2.0 |0.10-0.1617.9-9.4 | «<2 | Low- 
139-80] --- | Bir | ao see a [de SEP 
| | | | | I | 
Urbar. land. | | | | | 
! | ! { 
228, 229--------- © G@-25/10-201/1.55-1.65| 0.6-2.0 [0.11-0.1315.6-6.5 <2 Low-=~---~ 0.37| 2 7 <1 
Rocklin 25-36/18-30/1.40-1.55| 0,6-2.0 [0.15-0.18{6,1-7.3 <2 Moderate 0.37 
|36-40| ~~+~ - = w= --- ore cree o---| 
{40-60|10-20/1.80-2.00 <0,06 0.04-0.08/6.1-7.3 <2 Low- 0.20} | 
| | | | ! | 
240-------------~ | 0+24/27-35]1.35-1.45) 0.20.6 (0.17-0,20/5,.1-7.3 <2 Moderate 0.28/ 5 7 | 2-10 
Ryde 24~63/20-3010,80-1.35[ 0.6-2.0 (0,20-0.25{6.1-7.8 | <2 Moderate 0.24) 1 
| | 
23 Lowen enn nnn O~24(27-35/1.35-1,45| 0.62.0 10.18-0.20]5,.1-7.3 <2 Moderate 0,28] 5 t) tf 2-10 
Ryde 24~40/20-35/1.10-1.50{ 0.6-2.0 }0.15-0.2015.1-7.3 <2 |Moderate nero 
40-60} --- |0.80-1.00] 6.0-20 0.20-0.30)4.5~-6.5 «2 Low-----~~ ital 
| | | 
292-5-Saetseeescn 0~24/27-35 0.6-2.0 |0,.18-0.20}5.1~-7.3 «<2 Moderate 0.281 5 | 7 2-10 
Ryde 24~40| 20-36 0.6-2.0 |0,20-0.25(6.1-7.8 <2 Moderate 0.24 i 
40-60| 0-5 6.0-20 0.06-0.08(7.4-7.8 <2 Low-----~~ 0,20 f 
| | 
233%: : { 
Ryde~~--~------= 0-24|27-35}1.35-1.45| 0,2-0.6 |0.17-0.20}5.1-7,3 <2 Moderate 0.281 5 7 2-10 
24-63/20-30[0.80-1,35| 0.6-2.0 [0.20-0.25|6.1-7.8 <2 Moderate 0.24 
Peltier-+-~----- 0-22)27-35]1.10-1.20{ 0,6-2.0 [0.18-0.2015.6-7.3 <2 Moderate 0.28] 5 3 10-25 
22~24(35-45}1.20-1.35(0.06-0.2 10.13-0.15|5.6-7.8 <2 High-- 0.28 
24-45/35-45/1,10-1.20/ 0.6-2.0 10,18-0.2015.6-7.8 <2 Moderate 0.28 | 
45-60135-50/1.30-1.40/0,06-0.2 |0.13-0.15|]5.6-7.8 <2 High~-~--~- 0.28 
| | | | | 
234, 245-- 25-27/1.45-1,.55( 0.6-2,0 |0.15-0.19}6.1~-7.3 <2 | Low------- 0.43) 5 5 <2 
Sailboat. | $-23]18-351/1.45-1,.60{ 0.2-0.6 |0.15-0.19/6.6-7.8 <2 [Moderate |0.37 | 
23-61|25-35'!1.45-1,.55/ 0.2-0.6 |0.15-0.19/7.4-8.4 <2 |Moderate 0.24) ! 
| | i | 1 | 5 
236---2---------- | O-13]10-20/1.45~1.55] 0.6-2.0 |0.10-0.1315.6-6.5 <2 2 8 25-1 
San Joaquin §13-20,35-50/1.50-1.65} <0.06 {0.04-0.06/6.1-7.8 <2 
{20-6C| --- aos eis | er bse = 
| | | 1 
23] ------ nn nnn nn | 0-10/10-2012.45-1.55| 0,.6-2.0 [0.10+0.1315,6-6.5 <2 2 8 15-1 
San Joaquin }10-20/35-50(1.50-1.65| <0.06 0.04-~0.06/6.1-7.8 <2 
20-60| --- 65 == Sein! | ones tact 
| 
238, 239--------- 0-16/15-25]1.50-1.60{ 0.6-2.0 {0.14-0.16/5.6-6.5 | <2 2 8 «5-1 
San Joaquin |16-26{35-50]1.50-1.65{ <0.06 0.04~0.06/6.1-7.8 | <2 | 
26-60] --- ae | lake o-- <== mee 
| | ( 
0-12{15-2511.50-1.60f 0.6-2.0 (0.14-0.1615.6-6.5 <2 2 8 25-1 
San Joaquin 12-26 {29-25]1.50-1.60! 0.2-0.6 (0.16-0.17/6.1-7.3 | <2 
26-35 |35-5011.50-1.65 <0.06 0.04-0.06/6.1-7.8 <2 
35-60| --- === oe | oe --- a 
241%: | | 
San Joaquin----- | O-16|15-2511.50-1.60| 0.6-2.0 [0.14-0.16{5.6-6.5 <2 2 8 -5-1 
116-26) 35-50/1.50-1.65} <0.06 {0.04-0.06(6,.1-7.8 <2 
[26-60] --- | S=2 | ae ead = ! otss 1 
i 


See footnote at end of table. 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


i i i ~~ T I ] I [Brosion|Wind 
Soil name and |Depth|Clay | Moist | Permea- |Available| Sail Salinity] Shrink~ factorsjerodi-|Organic 
map symbol I | bulk | bility water reaction swell bility! matter 
| density [capacity potential K | T [group 
| In | Pet g/cc In/her In/in PH Immhos/em I | Pet 
| | | 
241%: | 
San Joaquin, | I 
thick surface--{ 0-12/15-25]1,.50-1.60] 0.6-2.0 |0,.14-0.16{5.6-6.5 «<2 2 C) 5-1 
12-26|20-2511.50-1.60{ 0.2-0.6 |0.16-0.1716.1-7.3 <2 
26-35135-50|1.50-1.65| <0.06 |0.04-0.0616.1-7.8 <2 
35-60] --- a we ene --- 
| 
242*: | | | 
San Joaquin----- 0-16|15-25/1.50-1.60| 0.6-2.0 |0.14-0.16]5.6-6.5 <2 0.37) 2 B Sel 
16-26}35-50|1.50-1.65 <0.06 0.04~-0.06/6.1+7.8 «<2 0.24 1 
26-60| --- | are es: i betasiad i aa [i See zoe 
| 
Urban land, | | | | | 
| | | | | 
243---------~+--- | 0-24/27-35/1.35-1.50{ 0.2-0.6 {0.19-0.2116.1-7.8 <2 (Moderate 0.241 5 | 4 2-10 
Scribner (24-60/20-35/1.40-1.55] 0.2-0.6 {0.15-0.19/6.6-8.4 | <2 Moderate [0.32 
i | | | 
244-------------- | O-25/27-35/1.35+1.50] 0.2-0.6 [0.19-0.2116.1-7.8 «<2 [Moderate 0.24) 5 4 2-10 
Scribner 25-44/25-35{1.40-1.55| 0.2-0.6 [0.17-0.2116.6-8.4 | <2 Moderate 0.24) 
44-60| O-5 {1.60~-1.70} 6,0-20 0.06-0.0816.6-8.4 <2 |Low------~- 0.20 
{ 
245%: 
Seribner~ 0-24)/27-35)1.35-1.50| 0.2-0.6 [0.19+0.21/6.1-7.8 <2 Moderate |0.24| 5 4 2-10 
24~60{20-35(1.40-1.55| 0.2-0.6 |0,15-0.19/6.6~-8.4 <2 Moderate |0,32 
Urban land. 
24 Gann nn w nnn nnn O-21] ~-~ [0,80~1.00} 6.0-20 10.26-0.3014.5-6.5 | <4 Low-----~~ 0.02] 5 2 40-55 
Shima 21-23/27-35}1.10-1,20| 0.6-2.0 10,18-0.2014.5-7.3 <4 Moderate |0,.28 
23-60] O-i10}1.60-1.70/ >20 10,06-0.1014,.5-8.4 <4 Low--+----|0,20 
I 
24 Tanna we new enn n 0-22] --~ |0.80-1,00| 6.0-20 0,26-0.30)5.1-6.5 «<2 Low------~ 0.02| 5 2 35-65 
Shinkee 122-26|27+35|1.00-1.20] 0.2-0.6 |0,18-0.2015.1-8.4 <2 Moderate 0.28 
26-60 /15-35/1.40~1.60] 0.2-0.6 |0.14-0.19)5.1-8.4 <2 Moderate 0.37 
| ( 1 
| O-16/15-2011.50-1.60( 2,0-6.0 |0.12-0.15}7.4-8.4 “2 31 6 1-2 
[16-53 /40-55/1.30-1.5010.06-0.2 |0.14-0.1617.4-8.4 «<2 | 
{53-58} 25-40/1.40-1.5510,06-0.2 {0,14-0.17(7.9-8.4 | <2 
|58-60| --~ Sr --~ --- 
| i 
249-------------- 0-12/27-3511.35-1.50] 0.2-0.6 |0.17-0.1917,4-8.4 «<2 3 _ 1-2 
Stockton 22-34|40-55]1.30-1.50/0,06-0.2 [0.14-0.16/7.4-8.4 | «2 | 
34-47/25-40]1.40-1,55/0.06-0.2 [0.14-0.17|/7.9-8.4 <2 i 
47~60| --- a a --- --- 
i t | ! 
250----------~--- | 0-29}40-55/1.30-1.50/0.06-0.2 {0.14-0.16]7.4-8.4 <2 3 B 2-5 
Stockton 29-37 40-55/1.30-1.50/0.06-0.2 |0.14-0.16|7.4-8.4 <2 
37-42|27-40/1.35-1.55/0.06-0,2 |0.14-0.17]7.4-8.4 <2 
42-60| --- | 0 wee --- Se --- 
| | ( 
251% i 
Stockton--- 0-29] 40-55]1.30-1.50/0.06-0.2 |0.14-0.1617.4-8.4 <2 3 8 2-5 
29-37/40-55|1.30-1.50|/0.06-0.2 {0.14-0.161|7.4-8.4 <2 
37-42 |27-40/1.35-1.55/0.06-0.2 |0.14-0.1717,.4-8.4 | <2 Moderate [0.32 I 
42-60] --- | m-- fe wee --- ne ee — 
i 
Urban land. f | | 
| i 
25 2---- n-ne no-no ~ 0-17|27-3511.40-1.551 0,2-0.6 [0.16-0.1816.6-7.4 <2 Moderate 0,37/ 5 | 8 | <2 
Stomar 17~47|35-6011.35-1.50/0.06-0.2 (0.15-0.18/6.6-8.4 | <2 High-----~ 0.32 | 
47-60(27-40|1.40-1.55{ 0.2-0.6 (0.16-0.18|/7.4-8.4 <2 Moderate 0.37 | 
| i 


See footnote at end of table. 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | | Erosion|Wind 
Soil name and |Depth/Clay Moist Permea- |Availablej Soil Salinity| Shrink- factors |erodi-|Organic 
map symbol I | { bulk bility | water reaction | swell i Ibility| matter 
| | | density lcapacity potential | K T [group 
oe | In | Pet | g/ce | In/hr [t In/in | PH [mmhos/cm| Pet 
I a ~~ 
253-------------~ | O-17/27-3511.40-1.55] 0.2-0.6 [0.17-0.19/6.6-7.3 <2 Moderate 0.37 5 8 1-2 
Stomar |17~47|35-60/1.35-1.50]0,06-0.2 |0.12-0.1516.6-8.4 <2 
{47-60 /27-40/1.40-1.55] 0.2-0.6 [0.16-0.18/7.4-8.4 <2 
{ | | 
254----~---------- | O-14{ 2-10|1.60-1.70} 6.0-20 [0.06-0.08]6.6-7.8 <2 3 2 1-2 
Timor [14-56] 2-10/1.60-1.70} 6.0-20 0.05-0.07{7.4-8.4 <2 
156-60) --- woe --- a es --- 
{ } 
299 ----- nH -nn- = {| O-28/ 0-10{1.60-1.70| 6.0-20 0.06-0.08/6.1-7.8 | <2 5 2 1-2 
Tinnin t28-+53| 0-10]1.60-1.70| 6.0-20 0.05-0,.07/6.1-7.8 <2 
[53-75| 0-10[1.60-1.75| 6.0-20 0.05-0.07|6,6-8.4 <2 | 
| | 
256---- ~~~ n meen nH 0-19/10-15/1.50-1.60| 2.0-6.0 (0.13-0.15|6.1-7.8 <2 bs] 3 1-3 
Tokay 19-45|10-18]1.50-1.60| 2.0-6.0 (0.12-0.14|6.1-7.8 <2 | | 
145-60] 8-15]1.50-1,65| 2.0-6.0 [0.10-0.14|6.1-8.4 <2 
10-15/1.56-1.60| 2.0-6.0 {0.13-0.15/6.1-7.8 <2 S 3 1-3 
10-18/1.50-1.60| 2.0-6.0 {0.12-0.14|6.1-7.8 <2 
8-15[1.50-1.65| 2.0-6.0 {0.10-0.14/6.1-8.4 «<2 
| | 
| } | 
0-14|27-35]1.40-1.50] 0.2-0.6 |0.16~-0.18/7.4-8.4 <4 21 8 1 1-2 
Trahern 14-28|45-60]1.35~-1.50j <0.06 0.11-0.13/8.5-9.0 | 4-8 | 
28-38{30-4011.40-1,55| 0.2-0.6 |0.16-0.18/7.9-9.0 | «4 | 
38-60] --- So a --- | 
ft | 
2$9-------------- O-22| 0-5 }1.69-1.70[ 6.0-20 0.05-0.10/6.1-7.3 | <2 5 2 <1 
Tujunga 22-67[ O-S [1.60-1.70[ 6.0-20 0.05-0.08/6.1-7.8 <2 t 
| i i | | 1 
260*. t I ! 
Urban land ! 
| i 
26]~-~-----~+-+---- 0-14[18-27|2.45-1.55| 0.6-2,0 [0,.15-0.17|5.6-7.3 <2 5 5 <o-1 
Valdez 14~40(18-35]1.40-1.55[ 0.2-0.6 [0.15-0.1916.1-7.3 | <2 
40-50{20-35}41,10-1.20| 2.0-6.0 |[0.18-0.2216.1-7.3 <2 I 
150-60! --- [0.80-1.00[ 6.0-20 0.26-0.3015.6-7.3 <4 
| | | | | i 
262%: | | 
Vaquero--------- 0-21/40-60/1.35-1.50/0.06-0.2 |0.13-0.16]6,6-8.4 <2 2 a | «<2 
121-25 [40-60]1.35-1.50/0.06-0,.2 |0.09-0.17/7.4+9.0 | 4+16 
25 --- --- aad | aoamad | oo--- 1 oo--- | 
| | | | 
Carbona--------- | O-18140-45}1,309-1.45|/0,06-0.2 |0,13-0.16|7.4-8.4 <4 5 | 9 2-5 
18-30{35-45]1.30-1.50[0.06-0.2 |0.13-0.18]7.4-8.4 <4 
39-60(27-4011.40~-1.50[ 0.2-0.6 |0.15-0.18]7.9-8.4 <4 
| 
263------- n-ne 0-15[10-25]1.10-1.20[ 6.0-20 [0.16-0.1814.5-7.3 <2 5 3 10-25 
Venice 15-60( --~ |]0,08-1.00| 6.0-20 |0.26-0.30/4.5-6.5 <2 
i 
264---~---------- 0-12] --- {€.80-1.00| 6.0-20 0.26-0.30/4.5-6.5 <2 5 2 [ 35-55 
Venice 112-60| --~ {0.08-1.00| 6,0-20 0,26-0.30/4.5-6.5 <2 
| i 1 1 
265-~---~---------- 0-19] 7-18/1.55-1.65| 2.0-6.0 [0.10-0.1316.6-8.4 | <2 3 3 1-3 
Veritas 19-44| 7-18/1.50-1,60( 2.0-6.0 {0.11-0.14(7.4-8.4 <2 
44-60} --- --- --- --- --- --- 1 
| | | | i 
266-------------- O-15| 5-16|1.55-1,65| 2.0-6.0 |0,12-0.15]7.4-8.4 <4 3 3 1-2 
Veritas 15-54| 5-16/1.50-1.60{ 2.0-6.0 [0.12-0.15[7.4-8.4 <4 i 
54-70] --- --- oc iad ciated [oo--- ae | 
| | { 


See Footnote at end of table. 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
| | | | Erosion|Wind 
Soil name and |Depth|Clay | Moist | Permea- |Available| Soil Salinity] Shrink- factors jerodi- {Organic 
map symbol bulk [ bility | water [reaction] swell —T bility( matter 
I | density [capacity | potential K group 
Tin | Pet g/cc In/he [| In/in PH mmhos/com | Pet 
if | i 
267--+----------~+ 0-19}27-35|1.45-1.55] 0.2-0,6 |0,17-0.19/6.6-8.4 <4 Moderate 0.37 7 1-2 
Veritas 19-46] 5-16|1.50-1.60 +0-6.0 10.12-0.15|]7.4-8.4 <4 | Low- 
146-60} --- ee en --- w= oe w+--|---- 
| | | i | 1 
268, 269--------- | 0-3 [27-35/1.40-1.50| 0,2-0.6 |0.17-0.18)6.6-8.4 <2 [Moderate 0.32 8 1-2 
Vernalis 9-47} 28-30/1.40~-1.55{ 0.6-2.0 [0,14-0.18]7.4~-8.4 <2 Moderate 0.37 
47-60}10-30/1.50-1.60{ 0.6-2,0 |0.11-0.1817.9-8.4 <2 Moderate [0,32 
i | i 
270+4------------ | O-17/20-27{1.45-1.55[ 0.6-2.0 |0.15-0.1917.4-7.8 <2 8 1-2 
Vignolo 117~33|20-27/1.50-1.65| 0.2-0.6 {0.15-0.19{7.4-7.8 | <2 
133-60] --- | aaah | --- heled i -- tated 
! : t 
271 ----7+-94----- } 0-14) 27-30/1.46-1.50| 0.2-0.6 |0,17-0.2117.4-7.8 | <2 Moderate 0.37) 8 1-2 
Vignolo 114-30|27-30{1.40-1.50| 0.2-0.6 [0.17~-0.21/7.4-7.8 <2 Moderate 0.37 
|30-60| --- Po a w-- fae one wore | 
| | | 
212 --- nn name 0-9 |12-18/1.45-1.55| 2.0-6,0 {0.12-0,14/6.1-7.3 | <2 7 } 1-3 
Vina 9-37/12-18/1.45-1.55| 0.6-2.0 {0.13-0.16/6,1-7.3 <2 
37-60/12-18/1.45-1.60] 0.6-2.0 [(0.13-0.16/6.1-7.3 <2 
| | | 1 
273-77 n-ne one O-39{ --- |0.90-1.00f 6,0-20 [0,26-0.301/4.5-5.5 <2 2 40-65 
Webile 139-60 [40-60}1.35-1.50/0.06-0.2 |0.12-0.16]6.1-7.8 <2 
| i I | 
274----- none nnn 0-20|40-60/1.40~-1.55 <0.06 0.10-0.12)7.9-9.0 2-8 8 1-3 
Willows 20-60] 40-60/1.40-1.50 <0.06 |0.05-0.1018.5-9.0 | >4 
| i | J 
275*, 276%; | ! { | | 
Wisflat------~-- O-3 | 7-18t1.50-1.60| 2.0-6.0 |0.10-0.13{7,.4-8.4 | «<2 8 <1 
3-10| 5-18/1.50-1,60/ 2,0-6.0 |0.09-0.1517.4-8.4 } «<2 
| 10 --- “> | abated aeated [owe ae 
| | | t 
Arburua------~+- | 0-6 127-30/1.40-1.55] 0.6-2.0 |0.15-0.1817.4-8.4 <2 Moderate 0.37 8 O-1 
| 6-31j18-30/1.40-1.55] 0.6-2.0 {0.12-0.1817.9-8.4 <2 |Moderate 0.37 
31 0j --- --~ ! aieted [ ooo bonne --- 
| | ! 
San Timoteo C~5 | 8-18/1.5C~1.60| 2.0-6.0 [0.11-0.14|7.4-8.4 <2 8 {<1 
§-29| 6-19/1.50-1.60} 2.0-6.0 [0.11-0.15|7.9-8.4 | <2 | 
290 | see oo | ed aia [nae [| --- 
t 
277. | 
Xerofluvents { 1 
{ 
278%: | i { 
Xerofluvents. | t I i} 
Xerorthents. 
| 
279, 280-----~--- | 0-8 |12-18)1.45-1.55] 0,6-2.0 |0.12-0.14]5,1-6.5 <2 Low=------ 0.24 B <2 
Yellowlark 8-39|18-30)1.45-1.55| 0,6-2.0 |0.12~0.16]5.1-6.5 } «2 |Moderate 0.24 
139-47|20-30]1,45-1.55/ 0.2-0.6 |0.08-0.12]5.1-6.5 <2 | Low--- 
47-54[40-50]1.35-1.50 <0.06 0.04-0.06/5.6-6.5 <2 High-- 
54-59{27-35]1.40-1.50{ 0.2-0.6 (0.11-0.17{5.6-6.5 <2 Moderate |0.28 
159-62) --- Steted --- --- --- [| oowee 0 peennnn---- one 
| | | 
281 -----~-~--~--- 0-19/27-30{1.40-1.50] 0.2-0.6 [0.15-0.19/6.1-7.3 | <2 Moderate 0.37 8 1-2 
Zacharias 119-53] 25-3511.40-1.55| 0.2-0.6 [0.13-0.1816.6-7.8 <2 Moderate 0.37 | 
153~-60[25-351/1.40-1,55| 0.2-0.6 [0.10-0.15/6.6-8.4 { <2 Moderate 0.24 
{ | | | 
282-- { 0-14427-35/1.40-1.50] 0,2-0.6 [0.10-0.15}6.1-7.3 <2 Moderate 0.20) 8 1-2 
Zacharias 14-30(25-35/1.40-1.55] 0.2-0.6 |0.10-0.14|6.6-7.8 <2 Moderate 0.24) | 
30-60115-25/1.50-1.60] 0.6-2.0 (0.08-0.1216.6-8.4 | <2 Low-- 0.24 
| t | | 


See footnote at end of table. 
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TABLE 18.-~PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


! r | | Erosion|Wind | 


{33-60/15-25|1.50~-1.60| 2 
; { | i i | 


| | ff | 
Soil name and |Depth|iClay | Moist | Permea- |Available| Soil |Salinity| Shrink- | factors|erodi-|Organic 
map symbol I | | bulk [| bility | water [reaction] | swell I | [bility| matter 
| { | density | lcapacity |{ | Ipotential | K | T Igroup | 
° 7 Tin | Pct | g/ec. | infhe | In/in | pH  (mmhos/om| { ond [Pet 
| | 
283- pore aoe 2c 0.2-0.6 losioseiereaneaed | <2 {Moderate en 5 8 | 1-2 
Zacharias [15-33] 25-3511.40-1.55| 0.2-0.6 |0.10-0.1416.6-7.8 | <2 |Moderate 10.24| | | 
0.6-2.0 [0,08-0.12|6,6-8.4 | <2 | Lowe~----= (0.24) | { 
j I \ 


i | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 19,--WATER FEATURES 


("Flooding" and “water table" and terms such as “rare," “brief,” "apparent," and "perched" are explained in 
the text. The symbol < means less than; > means more than. Absence of an entry indicates that the 
feature is not a concern or that data were not estimated) 


[ Flooding High water table 
Soil name and Hydrologic 
map symbol group Frequency l Duration Months Depth Kind Months 
a | Ft 
10 l---3 9 wee ee nee fe |None--~------~-- ozs --- >6.0 -- --- 
Acampo 
| 
102---~-~~------ =~ ne ne D Rare-------~---- --- o<- 0-1.0 |Perched Dec-Apr 
Alamo { 
t 
103*, 104*: t 
Alo~-----7--+---------- D --- oe- >6.0 --- --- 
Vaquero-w39---a2e- 2-H D None~---~-+------ mee Etat >6.0 oo oo 
105*: 
Amador~-~---~-----~-~+--~ D None-~- vee LSS | >6,0 bla od 
i} 
Lithic Xerorthents. 
106, 107-----~~------~-~ c Rare~---------=- oo, =e: >6.0 --- Salaatad 
Archerdale 
108. 
Arents 
| 
B Rarer---------~- bated -- 3.5-5.0 |Perched Dec-Feb 
i} 
B --- --- >6.0 --- --- 
B Non@--we enn w enn e Sladal —— >6.0 | ors S25 
Bruella 
| 
112- c None--~~----~--- --- eee >6.0 =~ --~ 
Bruella | | 
| 
113-------------~-+----- B None--~~--+----- oe i >6.0 --~ --- 
Calla | 
1 
114%, 115*: | | 
Calla-~~---------------- | B Stale | osee >6.0 ies aoe: 
| | 
Carbona--~-----------~-~ o oe: tated | >6.0 --- one 
116* 
Cal la------~----~+----- B None--~=~------~ Re = >6.0 woo ied 
Pleito----~--------~--- B Nane------++---~-+ woe Sateed 1 >6.0 woe ied 
if 
117--+~-------------+--- D Rare-----e--- ee Etat S >6.0 Sen RSs 
Capay | i t 
118, 119-~--------~----- D None-----~-----~+ tated Shated >6.0 --- foo see 
Capay 1 I 
| | i 
120, 121--------~----+-- D None---~-----~-- =Ss aires 4.0-6.0 |Perched Jan-Dec 
Capay I | 
| | 


See footnote at end of table. 
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TABLE 19.--WATER FEATURES--Continued 


Flooding High water table 
Soil name and Hydrologic { 
map symbol | group I Frequency | Duration Months Depth Kind Months 
ee ai FE 1 
122% | 
Capay------- 7-77 D |Nonew------H---- --- al { >6.0 wer San 
Urban land. { 
| 
123 ncen nance serercerers 1 D None@=-------"2-- wwe Stated >6.0 “== --- 
Carbona {| | 
| 
124*, 125%: | 
Carbona~- D None------------ pat “<0 | >6.0 es Sy 
Orognen-~--- nnn nH D None----2seerr-- { 25 o-- >6.0 -— oes 
t 
126* 
Carbona~--------------- D None@esenenscenn I ated hated >6.0 wen sie beret 
| | ( 
Carbona, bedrock | 
substratum----~---~--- D None-7---------- --- etal >6.0 oo Sa=: 
127-- B cored “—. | >6.0 See sta! 
Chuloak 
128, 129-- B wee --- >6.0 on bad 
Cogna 
130-- B Rare---~-=----~~ wae --- >6.0 aon ses, 
Columbia 
131--------------------- c Occasional+----~ Brief to long Dec-Apr 3.0-5.0 |Apparent Dec-Mar 
Columbia 
13 2e0--- one nnn nnn c Frequent---ceer= (Brief to long Dec-Apr 3,0-5.0 |Apparent Dec-Mar 
Columbia | 
| 
L3ssseenSenhoseceessesee c Rarecw enn ---- ==> Sd 3.0-5.0 |Apparent Dec~Apr 
Columbia | | 
| | 
134+-------------------- D |None--~-~----=-- wee --- | >6.0 --- Jose 
Cometa 
t 
135*, 136*: | { 
Corning- D {None-<s+Ses9s==55 me Sa >6.0 a5) asia 
\ 
Redding==sr-ss-sn-ss55, i D Nohésersscaserss Sas Sse >6.0 rcs =>) 
| 
LB fSseSsesseseassessease B None~-------+977 ae 2== >6,0 I ss td 
Cortina | | 
13B+-------------------- ¢c Rare------------ --- --- >6.0 --- --- 
Casumnes | 
| | t 
U3Qsereesraksascsscessss c |Occasional------ (Brief to long | Dec-Apr {| >6.0 | aiaiad 25 
Cosumnes | 
| 
140---~-- 42 -n nanan nnn B Occasional----~- Very brief or | Dec-Apr >6.0 ace ais 
Coyctecreek brief. 
141, 142---------------- A “ee --- >6.0 ao --- 
Delhi | 
I 
143* 1 | i | 
Delhi-----------------~ A [None--------"--- I aoe mon >6.0 arse aad 
t 


See Footnote at end of table. 
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TABLE 19,--WATER FEATURES--Cont inued 


Soil Survey 


1 i Flooding High water table 
Soil name and i(Hydrelogic| | 
map symbol | group | Frequency | Duration Months Depth Kind Months 
| ( 
ca I ~ 1 Fed 
| | | i | 
143%: | i | 
Urban land. : | | | 
| | | | 
Cc |Occastonal------ Long--++------ Nov-Mar 3.0-4.0 {Apparent Jan-Dec 
| | | 
i 
A |Rare-----------= “<< wee >6.0 oo =“ 
| t 
¢ Rare------------ [ won | ated 3,0-4.0 }Apparent Jan-Dec 
i ] | 
i} 
B --- Jo oose- >5.0 Apparent Jan-Dec 
| ! } 
| | ' | 
148~------- =n nnn nee I A [Rareree--------- ' oe o>= >5.0 [Apparent Jan-Dec 
Dello | | ! 
| 
14 9------ =~ nw =e ! Cc Rare-----72<---- as oon >5.0 Apparent. Jan-Dec 
vevries 
150*, 151, 
Dumps 
152, 153--------+----~-- c Rare---------nee aii: [owe 4.0-6.0 |Apparent Jan-Dee 
Egbert 
15 dwn wn enn nnn ween nnn nnn c Rare-nn~nenann-nn ao Eira: 3,0-4.0 |Apparent Jan-Dec 
Egbert i} 
1554: | 
Egbert --+~---------- == — Cc [Rares----*8+----- ose =o 4.0-6.0 |Apparent Jan-Dec 
! 
Urban land. { | | 
{ i 
15 6~--- new nen nn nnn nnn | Cc | None--~-~------- ie iiss >6.0 wae “<= 
El Solyo | | t 
18 own enna ene n nee ee ee =~ { ¢ “-- --- >6.0 --- ~o- 
Exeter 
| 
158----~----------------~ | c Rarer--3eee----- ( Sotadad {Poneto >6,0 i wee Ea 
Pinrod | | | t i 
| 
159, 
Fluvaquents 
{ | i 
160+----------------~--- D {Rare-------=---- aoe --- >6.0 oe --- 
Galt l 
| | | 
161---~--~~-----------+--- D None----------=- [ == rics >6.0 =< aes 
Galt 
if 
162* 
Galt-----~~----~------- D ~-- --- >6.0 --- --- 
Urban land. i 
| | 
163*: | | 
Gonzaga~----~~--------- \ D |None~+-------+-- --- --- >6.9 --- — 


See footnote at end of table. 
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TABLE 19.--WATER FEATURES~-Continned 
t i Flooding High water table 
Soil name and [Hydrologic] — | 
map symbol |} group | Frequency l Duration | Months Depth Kind Months 
| ) J 
ey i FeO 
| ! 
163%; | i | 
Franciscan--+---------- | Cc [None-------4+--- | --- --- >6.0 | = --- 
| | ! | 
164*, 165*: | | | | 
Gonzaga~---~---73------- 1 BD |None--=--~-----~ | eee --- >6.0 | oo woo 
i | 
Honker~~+-~------- 72 -- i D |None-~--77- ern r= -— -—-- >6.0 --- --- 
i | | 
Franciscan-- ¢c |None----+-4-- nee | as wen >6.0 --- | iateted 
| | | 
166, 167-------------~-- | 3 }Rare------------ --- Bate 4.0-6.0 {Apparent Jan-Dec 
Grangeville | i | 
| 
--- |oo--- 1.5-3.0 [Perched | Jan-Dec 
| 
| 
-77 wee 25.0 Apparent | Jan-Dec 
t | 
170-----------~--------- | B lOccasional~~+--- Very hrief-~---| Dec-Apr 5.0-6.0 |Apparent Dec-Apr 
Kicksville | | | 
| | 
Se alatetalalatatntatattetatetatetetatate | c }Occastonal------ Very brief----| Dec-Apr 3.0-4.0 |Perched Dec-Apr 
Hicksville | | | 
| | | ! 
17 2----- 5-5-2 nanan nn } B | Occasional------ }Very brief---~-| Dec-Apr 5.0-6.0 {Apparent | Dec-Apr 
Hicksville | { 
{ | | 
173, 174---------------~ | 5 |Rare------------ wee ond >6.0 ++ --- 
Hollenbeck Hl | 
| ! 
119 - nnn nner ee nnn nnn ee B : --- | oo--- >6.0 aalal --- 
Honcut | 
i j | 
176™: | ! 
Honker---------------++ D [None------------ I aoe [ome >6.0 --- --- 
| f 
Vallecitas----------~-- Dp None------------ [ --- --- >6.0 --- --- 
| 
Gonzaga D -- oo >6.0 --- --- 
L77*, L7B*: 
Honker-+ BD None----7------- | woe --- >6.0 > --- 
Vallecitos----------+-- D --= --- >6.0 --- --- 
Honker, eroded--------- D None------------ --- --- >6.0 --- --- 
| 
119 -- nnn nnn manne nena ne c Ral@ewn weer nnn Stated --- 3.0-4,5 |Apparent Jan-Dec 
Ttano 
180 -~--- eee - one nn nee - D Rare---=-------~ +--+ -o- 35.0 Apparent Dec-Apr 
Jacktone 
| 
181*: l 
Jacktone- | D {Rare----------- --- --- >5.0 Apparent | Dec-Apr 
| | t 
Urban land. | | | | 
! | t | 
182, 183-~-------------- { D |None------------ | cited --- >6.0 | --- Stated 
Jahant | | | 
| 


See footnote at end of table. 


466 Soil Survey 


TABLE 19.--WATER FEATURES-~Continued 


[ i Flooding ] High water table 
Scil name and |Hydrologic| | | 
map symbol | group | Frequency Duration | Months Depth Kind { Montha 
| | 
~ 1 ™ Ft 
1 | i 
184, 185, 186----------- D |None----~------- --- --- >6.0 | --- --- 
Kaseberg 1 I ! 
i | 
187*: ! | | 
Keyes---------+~------- DB |None-~----------- wee o-- | >6.0 I --- ooo 
| i | i 
Bellota-----~----++----- D |None-~---~=---+-- co- [oo =-- >6.0 ~-- --- 
| | 
188* | i 
Keyes~+~+~+-~----------- D | None+~+-~+-------- men --- >6.0 ated tated 
i 
Redding~--~~~---------- D |None----~-+-+---- i cael ated >6.0 --- [oo --- 
189---~~-~-~+---~--------- B None---+~------- [ --- --- 25.0 Perched Dec-Mar 
Kingdon ] | 
190-----------~--~--~---- c Rare--~-----+--+ tated oe 3,0-4.0 |Apparent Jan-Dec 
Kingile t 
191"; ] } 
Kingile-~-~+----------+- Cc --- |oose- 3.0-4.0 |Apparent | Jan-Dec 
| 
Ryde------------------~ I c Rare----~-------- aide “on 3.0-4.0 [Apparent Jan-Dec 
! | 
192*: | 
Lithic Xerorthents. I | 
| t 
Toomes----~--=-++--~---- | D |None-~--+-~++----- --- aia [| >6.0 | wn ooo 
t | 
193, 194---------------- | D None------=---++- --- — | >6.0 --- --- 
Madera i | 
| | 
195*: 
Madera--~~-~----~--~--- D |Rare---~-------- baal Piaaed 26.0 | Giated --- 
| | | 
Alamo--~----~-~~+-------- 1 D Rare--+--------- I eediad --- 0-1.0 iPerched Dec-Apr 
i | 
196~-~---------+--------- Cc Rare-+---------- ated ooo >6.0 t --- taal 
Manteca | t 
| 
197--~-------~-~--------- B Rare------------ Sheed --- 4.0-6.0 |Apparent Jan-Dec 
Merritt i | 
f | | | 
19§---------~-~-----~-~+--- B |Occasional------ {Long~--~-~--~-- Dec-Mar | 4.0-6.0 [Apparent Jan-Dec 
Merritt | t | 1 
if | 
199-----------~ 22+ fo None=----~------ --- --- >6.0 wee --- 
Montpellier I [ 
200*: I if 
Montpellier—----------- c None-+~--------- ataiel --- f >6.0 --- owe 
| | | 
D |None-~~-=~------ won to--- 76.0 --- --- 
| ! 
201------------~-++----- 3 |Rare-~~-~-------- --- --- >6.0 --- --- 
Nord | t 
202, 203---------------- | D --- --- >6.0 | --- — 
Pardee | 
H | | 


See footnote at end of table. 
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TABLE 19.--WATER FEATURES--Continued 


“| Flooding 1 High water Cable 
Soil name and |Hydrologic | | 
map symbol | group | Frequency Duration Months | Depth Kind | Months 
| | 
| | Ft 
| | 
204, 205---------------- ie —- --- 3,0-4.0 |Apparent Jan~Dec 
Peltier | 
206, 207, 208-~- D “ee wee >6.0 --- --- 
Pentz I 
| 1 
209* 
Pent Z---~----- n-ne ene D None------------ nae --- >6.0 cnted “o> 
--- --- >6.0 oo --- 
| 
--- --- >6.0 oe --o 
ted --- >6.0 --- --- 
--- --- 3.0-6.0 |Apparent Dec-Mar 
we --- >6.0 --- --- 
Peters | | | 
| | i 
213-----------------~--- | c |Rare------------ { --- --- | 3.0-5.0 |Apparent Jan-Dec 
Piper t | | 
\ 
214* 
Pits | i 
215------- 5-22 nn 2 ==> | B [None~-------e--= --- --- >6.0 1 --- --- 
Pleito { 
| 
216, 217, 218----------- B |None-~+--+------- --- --- >6.0 | bated --- 
Ramoth i i 
219, 220, 221----~+-~---- | D |None------------ --- w-- >6.0 | wee --- 
Redding | | 
B Very brief or Dec-Apr >6.0 --- --- 
brief. 
t 
B Siena oo >6.0 --- oon 
| 
t 
c |Rare------------ --- --- 3.0-4.0 |Apparent Jan-Dec 
Rindge l 1 
| | | 
22 6--- oon nnn nnn cee | c [Rarere---------- -——- “oo >6.0 sce --- 
Rioblancho | | 
| | | 
227%: | | 
Rioblancho-----~~-=-+--- Cc Rare------------ t “oo tated >6.0 con ooo 
| 
Urban land. 
[ | 
228, 229-------~~------- D None------------ { --- ot 1} >6.0 Stet -o7 
Rocklin | 
| | | 
230, 231, 232+---------- l Cc Rarerstt cron | --- --- | 3.0-4.0 {Apparent | Jan-Dec 
Ryde i 1 
| | i 


See footnote at end of table. 
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TABLE 19.~-WATER FRATURES--Cont inued 


Soil Survey 


| | Flooding { High water Lable 
Soil name and Hydrologic| | I | { 
map symbol | group i Frequency | Duration | Months { Depth Kind | Months 
i | | | | 
° i I [Ft 

| | 
233* | 
Ryde-------+------------ | c |Rare------------ | Stated Shel 3.0-4.0 |Apparent Jan-Dec 

{ | | | t 
Pelt ier-------+-~----~-- c Rale-n-+--s-----= | ooo --- | 3,0-4.0 |Apparent Jan~Dec 
| | i | 
234------------- nnn ---- B Rare--+- nn rrr I ooo --- >6.0 oc -o7 
Sailboat { | ! 

| t 
235 - mewn n ewe ee --- == 1 B Occasional------ \Brief~-------- Dec-Apr >6.0 --- lated 
Sailboat { 

| i 
236, 237, 238, 239, 240-j D None-ww-ar ener t Slated oc >6.0 --- Salata 
San Joaquin 

| if | 
241%; if 
San Joaquin-- D None------------ ft --- --- >6.0 --- --- 
| | 
San Joaquin, thick | 
surface-----------3-8-- | D None-----------~ if wee ooo >6.0 => “oo 

i | | 1 
242*: I | 
San Joaquin-------+~--- D None--~--------- --- Jor | >6.0 --- --> 

| | 
Urban land, | 1 
| | 
243, 244---~------------ | c Rare------------ I --- lated 3.0-5.0 |Apparent Dec~Apr 
Scribner 
| | 
245%: i | 
Scribner-<--++----------- t c |Rare------------ Cae --- 3.0-5.0 {Apparent Dec-Apr 
I | 1 1 | 
Urban land. | { 

{ | 
246----------~--+--~~--- c wee --- 3.0-4.0 |Apparent Jan-Dec 
Shima 

| | 
24 Jann n nn ee nnn nnn nae i c -- --- 3.0-4.0 |Apparent Jan-Dec 
Shinkee 
248, 249, 250-- D Rare------~----- tated --- >5.0 Perched Nov-Mar 
Stackton 

i} | 

251*: | | 
Stockton----~-~-------- D Rare------------ men fore 25.0 Perched Nov-Mar 

f | 
Urban land. 

| | 
252- c |None------------ aoe oc >6.0 aieied oon 
Stomar | | | 

t 
253-726 ------------- e+e c None-----=------ o-- [wee 4.0-6.0 |Apparent Jan-Dec 
Stomar 
25 4------~~~---~--~----- A Rare------------ [ oo --- >6.0 --- --- 
Timor H 

1 
259 -- wee een ee A None-~--=---=--- --- [ose teil belated =o 
Tinnin i 
i | | 
25 6~~----- n-ne anne ne t B |None--~--------- I --- [ose >6.0 --- ciated 
Tokay I 


See footnote at end of table. 
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TABLE 19.--WATER FEATURES--Continued 


469 


Flooding High water table 
Soil name and Hydrologic| l | | 
map symbol | group I Frequency Duration | Months Depth Kind Months 
| | | 
mare ne Ft 
| 
257%: 
TOKAaY owner wane nanan nce t B None----- werner | -c- =S5 | >6.0 | Laid nae 
{ | | 
Urban land. | | | 
| i ! | 
258 ---- on nen ee nee D [Rare~--- 9m enn el [eee | 4,0-6.0 |Apparent | Jan-Deec 
Trahern [ 
2596 ~~~ - nono nen =e A Rare+----------- vee ated >6.0 taba hated 
Tujunga | 
{ ' 
260%, 
Urban land I 
26]~-~------------------+- | Cc Rareq--------- n= woe --- 3.0-4.0 {Apparent Jan=Dec 
Valdez ! | 
| | i 
262%; 
Vaquero-s-r----neenn n-ne s D NONGW- nner wn een one rate >6.0 cos aim 
i 
Carbona-----~-+-------- D Nonew-e-+-------- oon aoe >6.0 =o) coe 
263, 264--------~--~---- Ss oo oe 3.0-4.0 |Apparent Jan-Dec 
Venice t 
265----~ ~~ e--------- === B Rate-----------~ “-- --- 4.0-5.0 |Perched DecMar 
Veritas 
266, 267-------- nme a nee B Rarer ween neon oo --- >6.0 aa mine 
Veritas 
| 
26B---~--- ~~ n-ne eee B (None=----------- | --- --- >6.0 === wwe 
Vernalis | t 
269m n-ne wen ne nnn n enn ne B |None~-~~-------~- Far iad 4.0-6.0 jApparent Jan-Dec 
Vernalis | | | 
| | | 
270, 27] ---------------- | c |Rare------------ i awe — >6.0 | o-- --- 
Vignolo | | | 1 
| | | 
272~---------------- === | B Rare------------ ~-- --- >6.0 --- --- 
Vina { | 
i 
2 DB rane nnn nnn ne reer n nnn n | c Rare-++-~-~------ ee; 2s) 3.0-4,.0 |Apparent Jan~Dec 
Webile | 
| | 
CT eal tteataiatatatatetatateaetetetatatel | D Rarecrecneea--- See as) 4.0-6.0 |Apparent Jan~Dec 
Willows | | 
| 
275%, 276%; { | 
Wis £lat---------------- | D None---~-----=-- --- --- >6.0 --- --- 
| 
Arburua-~---~-+-~-+------ t Cc None------------ --- Sos >6.0 See — 
| 
1 
San Timoteo---~-~------ { B |None------------ woe aos >6.0 | oo ast 
| 1 
277, 
Xerofluvents | ! 
| 
278%: | | 
Xerofluvents. | 
| t | 


See footnote at end 


ef table. 
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TABLE 19.--WATER FEATURES--Cont inued 


Soil Survey 


{ Flooding High water table 
Soil name and Hydrologic| 1 
map symbol group | Frequency | Duration Months Depth Kind Months 
i | | 
> I gar Et 
ft | 
278%: | | 
Xerorthents. | I 
| 
279, 280--------s-er= Cc | bated --- 3.0+4.0 |Perched Dec-Mar 
Yellowlark t | 
| | | 
281, 282, 2B3~------- | B (None------e----- ats oo >6.0 -- --- 
Zacharias 
| 


* See description of the map unit for composition and behavior 


characteristics of the map unit. 
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TABLE 20.--SOIL FEATURES 


(The symbol < means less than; > means more than. Absence of an entry indicates that the feature is not a 
concern or that data were not estimated) 


t Bedrock Cemented Subsidence Risk of corrosion 
Soil name and I | pan 
map symbol | Depth [Hardness Initial Total Uncoated steel|Concrete 
I ( Depth Hardness 
In | | In In In 
se ui x“ = ine } 
LO Lenn n nnn nee wenn nn >60 --- 40-60 |Thin --- --- Highseewennn-3e Low 
Acampo 
102--------------------- >60 --- { 20+40 [Thick --- --- High----------- | Low. 
Alamo 
| 
103*, 104*: 
Alo----- sen rece ernnnre 24-40 |Soft Lead Catal --- -— Low. 
Vaquero---------------~- 20-40 Soft dated tae oo on High. 
| 
105* t 
Amador----------------- } 10-20 Hard wee | --- -——- biaiad High. 
| 1 
Lithic Xerorthents. 
| 
106, 107?----~----~------ >60 +37 Soe one =e --- Moderate------- Low. 
Archerdale | 
j 
108. 
Arents 
109-------- a een nnn nnn ene >60 bladed Ea see: ed a High----------~ Law. 
Bisgani 
PLlOss Sas SecsRasSSseasece | >60 eos 40-60 {Thick teed a5 Low. 
Boggiano 
L1i, L1Q-----+----+----- >60 aoe --- --- --- oo Low. 
Bruella 
| 
>60 | === a woo a aes High--------+-- |Low. 
{ 
| { 
114*, 115%: 
Cal laccen enn newen en nnnn >€0 anal wen one --- ass Higheseeernwnnn Low, 
| 
Carbonannnn terre n nnn t >60 oats cas aia Sa $eE High-----<----~ Low. 
{ 
116“ i} 
Calla----------+--<+--- { >60 ss | oS \ --- 7 betes High--+e+ee+~-~= Low, 
Pleito----------------- | >60 --- oo --- --- --- Low. 
Liiescresenchescecsscshes >60 ee | Nas SeF ==> o25 Moderate. 
Capay t I | 
118, 119, 120, 121------ >60 ses, Sates [i =e ono aoe Moderate. 
Capay 
| 
122* 
Capay------------------ >60 med == aoded Sra rs High--+~-----~-- Moderate. 
Urban land. | | 
\ | | 
I23ssHSsssssesSSasenesaa { >60 es va lege aot ans) Highew+"s-----~ | Low. 
Carbona 


See footnote at end of table. 
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TABLE 20.--SOIL FEATURES~-Continued 


= | Bedrock I Cemented Subsidence Risk of corrosion 
Soil name and | 1 pan | | 
Map symbol | Depth |Hardness | [| Initial | Total Uncoated steel|Concrete 
| Depth Hardness | 
“In i In | In In 
| | | | 
124*, 125"; | | 
Carbona- >60 jocee HPS oS, oF; aed Low. 
) 
i 
Orognen-=-----~-~~----- >6000 [=== --- os --- --- Low. 
126*: ] 
Carbona-------nenee~-ee >60 oo See: ons ons are High--<-------- Low. 
i | 
Carbona, bedrock | | 
subst ratum-+--------~= | 40-60 Soft — o-- oo8 o-- Bigh----~+------ Low. 
| ! 
12 ]-+-------2-+--------- | 60 one — “+ --- --- High----------- Low. 
Chuloak | | 
| 
128, 129-- a et a a High---=------~ Low. 
Cogna I ft 
| | i} 
>60 7 I -- ated --- on Moderate------~ | Low, 
| 
131] ---------- 9-8 ~---8---- >60 Salada state) batted wwe eis Moderate-~~--=-- Low. 
Columbia 
132----- nnn nnn nn ene eH -e >60 ==5 Saad soe al a3 Moderate---~-- | Low, 
Columbia 
133 --w eer ew ween nnn nnn en >60 == bladed --- oe --- Moderate~~----~ Low. 
Columbia 
134------------ 20+ ---~- >60 --- <== ase Selva sss Moderate \Moderate,. 
Comela j 
i | 
135*, L364: | | | ! 
Corning-~---+--9--=---- | >60 io) eS. + I == a! High. 
| | { 
Redding---~------------ >60 [ --- 20-40 Thick -o- -—- Moderate. 
i} | 
137 -------------6+------ i 26000 | === ao --+ os “oe Moderate. 
Cortina | | | 
| 
138--~ >60 ao --- oo -+- --- High=~-<9--eeas Low. 
Cosumnes 
| 
139 nw ne we nen nnn new een nn >60 {ores S== ore Catal --- High---~----+-- Low, 
Cosumnes | | 
| I 
140------~~------------- >60 sss ae [ses¢ — <<. Moderate------~ Low. 
Coyolecreek 
141, 142------~---------- >60 Gs aoe —— --- <=. Moderate------- Low. 
Delhi t 
>60 lose eo tated --- Sate Moderate------- Low. 
1 
| 
144---------------~~---- >60 --- oo --- --- --- |High----------- Low. 
Dello 1 | 
| 
145, 146, 147, 148------ >60 0 | ane --- wee —— --- High----+-~---- |Low. 
Dello ! ft | 1 
| i | 


See footnote at end of table. 
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San Joaquin County, California 
TABLE 20.--SOIL FEATURES--Continued 
eo OD Rae | Bedrock j Cemented Subsidence Risk of corrosion 
Soil name and { | I pan 
map symbol | Depth |Hardness | Initial | Total Uncoated steel |Concrete 
| | | Depth Hardness I 
———— ce, ee {In Tn i In 
| ei | i 7 =i = 
149--- en anna nen n ene | 3600 | awe | 20-40 (Thick wen --- Low. 
Devries | | i 
| | 
150%, 151%. | | i | 
Dumps | 
| | | ( 
159) 069, Te4scteseensce >600 0 | wee fh cae” Lae By ogee High---+----+-+ Moderate. 
Egbert | i | | | 
| i | | | | | 
155* | j 
Eghert--*-------------- >60 fees oo o-- Soe oo: Moderate. 
| } 
Urban land ‘ 
| { | 
156------ ~~ noe een nee | 3600} =e | owe --- --- --- High----------- Low. 
El Solye { 
| 
Lb Jenene cern ners cree nce 6000 j man 20-40 | Thick --- s--  |High----------- Low. 
Bxeter | | 
VB Qn wen nnn nen ene >60 --- 40-60 | Thick --- --- Highe----n---9- Low. 
Finred 
159. 
Fluvaquents 
160-~------------------- >60 --- 20-40 [Thick oo --- Low, 
Galt if 
! 
>€0 Sos 20-40 [Thick S25 eae Low. 
t | 
i i} 
162* i | | 
Galt~------------------ 1 >60 << 20-40 (Thick oo w-- | High---~------- Low. 
| | 
Urban land, | 
| 
163%; | { 
Gonzagar~~-- Hn enn e seen | 20-40 |Hard t ae5 oS ied es. High---s+se+ee~ Low. 
| 1 | 
Pranciscanc-crternnennn 20-40 |Hard I ASE, |) ae Soe a= Moderate+------ Low 
i} 
164*, 165%: I i | 
Gonzaga~~--------- 8H -- 20-49 jHard I Sas iets c= aes. High----------- Low 
| 
Honker 20-40 |Hard se5 === S=2 sos 
| | 
Franciscan------------- 20-40 |Hard rales, owe --- == Moderate~------ Low 
| | | 
166, 167---------------- | 396000 J nae --- --- wee --- [High----------- Low 
Grangeville | 
| i | i 
168, 169---------------- >60 | =e eo Beet pees wee os High----------- Low 
Guard | i | 
| t | | 
TOSS Se een Sem eo | >é0 [eae ar | acetal as, eee |Moderate-~-~~--~ | Low 
Hicksville | I i | 
| 
Dilesranpsossscssaessaes | 40-60 |Soft | ait eS: eet oes: |Moderate-~----- Low. 
Kicksville | | i 
t l 


Sec Footnote 


at end of table. 
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TABLE 20.--SOIL FEATURES--Cont inued 


Soil Survey 


Bedrock Cemented | Subsidence Risk of corrosion 
Soil name and | | pan 
map symbol | Depth {Hardness I Initial | Total Uncoated steel|Concrete 
j Depth |Hardness | | 
In | In In In 
ie, eens Ol a 4ar oo =| 
LD] 2 nn enn nen nnn none eee >60 | =<- o-- batted Dahated --- Moderate------- Low, 
Hicksville | 
| 
173, 174++"------------- >60 boos= 40-60 Thick | =s= — Highw+--------- Low. 
Hollenbeck ! ] 
t | 1 
175- 260 | mae en od {oo --- --- High-------~-~-- Low. 
Honcut | | 
i 
176*: | 
Honker--------weeeee--- 20-40 Hard ited --- ld << Moderate~------ Low. 
| 
Vallecitog--+---------- | 10-20 Hard fchated oe eso wee High----------- Low. 
Gonzaga---~--~==------- | 20-40 |Hard oon oS Pd =Se: High---~------- Low. 
| 
L77*, 178%: i | | 
Honker-~--------n=e--~ { 20-40 Hard t oe --~ I --- fins Low. 
i I | 
Vallecitos- 10-20 Hard t =< == | = os Low, 
Honker, eroded----~----- | 20-40 Hard --- see I --- veo Low, 
179-------- n-ne - nnn nnn eee >60 taal Sa rs | 2-5 >24 High. 
Itano 
18Q- nnn nnn nnn ween en nnn >60 ma, 20-40 | Thick Si acai! High=---------- Low. 
Jacktone 
181*; 
Jacktone---------n--- 3+ >60 = | 20-40 |Thick Eta ol High----+--+---- Low. 
| 
Urban land. I | 
| { 
182, 183---------------- | >60 a | 40-60 Thick oon cote Moderate------- Moderate. 
Jahant | 
| | 
1B4~~-~--~---------- 2 +-- 1 >60 --- 10-20 [Thin --- --- Low. 
Kaseberg | 
| | | 
185, 186--------------=- 11-21 Soft f 10-20 Thin I biol Ss. { Moderate. 
Kaseberg | | 
14-40 |Soft 10-20 Thick sas ad High-~+------+- Low. 
| l 
21-50 {Soft 20-40 Thin Se= Sie High-~~----~~-- Moderate. 
! | 
| 
14-40) |Soft 10-20 {Thick wes o> High---~--+------ Low. 
| 
>60 -e+ 20-40 |Thick a --- High----------- Moderate. 
| 
>60 IPsae Sa aS ates “7 High--~-------~- Moderate. 
| | | I 
190s-seeeneanwesenHaoHs >60 =o gee =P4 6-12 | >60 Moderate-- IModerate. 
Kingile i | j | 
| i 
191%; | | 
Kingile-~~-------------~ | >60 --- [ ete rr 6-12 >60 |Moderate~-----~- |Moderate. 
| i | | | 


See footnote at end of table. 
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TABLE 20.-~-SOIL FEATURES~-Continued 


Bedrock Cemented Subsidence Risk of corrosion 
Soil name and pan | 
map symbol Depth Hardness Initial Total Uncoated steel|Concrete 
| Depth Hardness I | 
need Tn In In In | | 
| | 
191%: | | | ! 
Ryde~-~+--~------------- >60 oo adel J on I 5-8 16-36 Moderate-~----~ {Moderate. 
if 
192*: | | 
Lithic Xerorthents. I i I { 
| i} 
Toomes=<<-sessaceeennnn | 4-20 Hard babel bated =e =o Moderate. 
| 
193, 194----~--~----ne-- >60 wee 20-40 {Thick --- i --- Low. 
Madera | | | 
| 
195*: 
>60 o<— 20-40 |Thick “or “oe High-----~----- Low. 
AlamQwe ert -n- nner nnnn- >60 oor 20-40 Thick --- Elatad Highseesser---- Low. 
| | | 
196----~-- nna nnn 260 0 | nnn | 20-40 {Thick --- eee |High----------- Low. 
Manteca | ! 
| 1 | 
1D Penn m ener nena nnnannne >60 |o--- wee eo ba | tee High------~ Low. 
Merritt 
198=--2-ses-S2-25- sdenes >60 eas t biota aan Folks es Low. 
Merritt ! 
| 
19Qewnennnnnnnnn nnn nnn n= >60 —_ wre --- lated --- Low. 
Montpellier 
200*: 
Montpellier------------ l >60 wee I wee ooo --- ax Moderate---~---- Low. 
1 ( ' 
>60 | --~ Ltd Staal -— --- |Moderate-~--~-- Moderate, 
>60 a= sos. ao Se5 s=- [Highw----3----- Low. 
| 
| | 1 
202, 203----++-H anne news 10-20 |Hard t --- [owe --- I --- |Moderate---r--- Moderate. 
Pardee | | ( 
| \ 
204------------~-------- 260 | wn --- --- 6-10 36-60 |Highw-------~-- Moderate. 
Peltier 
| 
205 ------ nnn nnn ee >60 9 | =H Po --- 4-6 36-60 |High----------- |High. 
Peltier 
| t 
206, 207, 208----------- 10-20 [Soft oa ooo seas eee Moderate. 
Pentz 
| { 
209% ( \ 
Pant Z--- ener nanan | 10-20 Soft es Riad aoe ae5 Moderate-~----= Moderate. 
| | | i \ 
Bellota---------------= | 21-50 (Soft 20-40 Thin oe ed High- Moderate. 
210* | 1 | 
Pent z------------------ { 10-20 Soft I aie [oon Ses i Se |Moderate--~----- Moderate. 
| \ | } 
Redding---------------- >60 wee | 20-40 Thick --- oe |High----------- Moderate. 
| | 
211--------------------- 260 fon-ee a Jooowee --- High----------- Low. 
Pescadero | 
1 1 


See footnote at end of table. 
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TABLE 20.--SOIL FEATURES-~-Continued 


Soil Survey 


~ * | Bedrock Cemented Subsidence Risk of corrosion 
Soil name and | { pan | 
map symbol | Depth [Hardness | { Initial Total Uncoated steel {Concrete 
| I [ Depth Hardness | { 
en In [In [In In ] 
| | ! 
212----~--~--+----------- | 10-20 {soft --- oo --- --- 
Peters 
| 
213-----~-~+-~------------ | >60 -o- ee | =< Shaded tes High--------+--- | Low. 
Piper | { 
214* | | 
Pits ! | 
| | 
PUG -ceeucst es weseeueews 1 360 one a a ave ---  |High----------- Low. 
Pleito } ] 
| 
216, 217, 218----------- 1 >60 --- --- oo- foo see --- Low------------ Moderate, 
Ramoth i i 
| | 
219, 220, 221----------- | >60 { --- | 20-40 |Thick ote laid |Bigh--~-<------ Moderate, 
Redding | | { 
| 
>60 --- | wee --- oo ooo Moderate----~+-- Low. 
{ 
>60 oe ore wee --- dated Moderate---~-~- Low. 
>60 .-- woe -- 5-10 >60 High-s<<nce4--- High. 
Rindge 
>60 wme 20-40 {Thick --- --- High--+--------- Low. 
Rioblancho | | | 
i | 
227%; 
Rioblanchc~---~~------- >60 <o7 20-40 Thick Sei 5 High+---------- Low. 
| 
Urban land. | | ! | 
H | i ( 
228, 229-----~---- nn ~--- | >60 eae. [ 20-40 [Thick I =e2 se Moderate----~-~ |Low. 
Rocklin | | 
| } 
230--- nanan nee e >60 0 | w-+ wee --- 5~8 16-36 |Moderate------- Moderate. 
Ryde 
| 
231----~+--------------~ 1 >6Q0 0 | wee eee fone 41-6 36-60 |High--------~-~- iHigh. 
Ryde | { 
| f { 
232mm nn nn nnn nnn nn nen >60 [Sere aa 305 | 5-8 10-30 |Moderate------- Moderate, 
Ryde | { 
| | | 
| 
>60 | aes <= oon 5-8 16-36 Moderate~---~-- Moderate. 
| 1 
>60 seem aa, os) 6-10 36-60 |High-~--------- Moderate, 
| | 
234-------------- += -5- >60 0 | wne [ooze oe os --- |High---~-------- |Low 
Sailboat | | i 
| 4 ! 
235---------~-----~----- >6000 | mn= oo -- --- w-- 0 |High----------- Low. 
Sailboat {| 
| | 
236, 237, 238, 239, 240-] >60 [see 20-40 {Thick = a Moderate-~-----~ Moderate. 
San Joaquin | 
| | | | 


See footnote at end of table. 
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TABLE 20.--SOIL FEATURES--Continued 
~ Bedrock | Cemented Subsidence Risk of corrosion 
Soil name and | t Pan 
map symbol Depth |Hardness | | } Initial Total Uncoated steel |Concrete 
I | | Depth |Hardness | I 
In | —_ a In I In In I 
| | | | | 
241%; | | j 
San Joaquin---------*-- | >60 | -e- | 20-40 {Thick --~ --- Moderate-~-----~ Moderate. 
1 
San Joaquin, thick { | 
sur face------- enn 1 >60 [sFs= 20-40 Thick --- belated Moderate------- |Moderate. 
| | 
242%, | 1 
San Joaquin~----------- >60 Stated 20-40 {Thick --- Etated Moderate-----~- Moderate. 
| 
Urban land. { | | 
i | | | 
243, 244---------------- i 360 --- --- --- | 2-5 22400 |High---+-----~- |Low 
Scribner | | 
| | | 
245%; | 
Seribner- >60 wo --- --- 2-5 >24 Bigh----------- Low. 
| | 
Urban land. 
| 
24 Gon nnn nnn eee nnn nnn n >60 --- --- --- 5-9 >60 High. 
Shima 
2A Dawn nnn nnn een nn nnn nnn >60 tad ore Stated 5-10 18-26 Moderate. 
Shinkee 
248, 249, 250----------- >€0 oe 40-60 |Thick 2 a55 Low. 
Stockton | 
251%: 
Stocktane---scer ener nee { >60 Ska 40-60 [Thick =F S25. {High-------+-<- Low. 
i 1 
Urban iand. | 1 
| | 
252, 299---------------- >60 --- a wee a ane |Bigh----s0eeee- Low. 
Stomar 
ees >60 0 | wen 40-60 |Thin we oo High------=---- Low 
Timor | | 
| | { 
25 Gann awe nn nn eee nen >60 0 | wwe [wee | nee --- one High=--=------- Low. 
Tinnin | ! t 
| i 
25 Gann wn ener nner nn neme | >60 torre ome Lad “oo wae |Highw---------- |Moderate, 
Tokay i | 
| 
257%5 | ( 
Tokayeenn-nt ont e rant een >60 e== --- = =-- --- BRigh------=---- Moderate. 
Urban land. | 
| 
258--------~~----------- | >60 --- 20-40 | Thick oo v-- |High---+------- Low. 
Trahern | t 
259-2 on enw nnn ne >60 ore Se: hated ited ome Moderate~----4- Low. 
Tujunga t | 
| 
260%. | 
Urban land | 
| 
261--------------------- >60 eid oon --- 6-10 >60 Moderate------- Moderate. 
Valdez I | 
t | | 


See footnote at end of table. 
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TABLE 20,~-SOIL FEATURES~-Cont inued 


Soil Survey 


{ Bedrock { Cemented | Subsidence Risk of corrosion 
Soil name and 4 { pan I 
map symbol | Depth Hardness | Initial Total Uncoated steel|Conecrete 
H | Depth [Hardness 
( In | In | In In | 
! t 
262*: i | ! | 
Vaqueroresseenn-ee0--- | 20-40 Soft | bahadiad eos | fatale --- Righ. 
t | 
Carbona--~--- enna nnn | >60 ar ase [ares Sateen == Low, 
i i | 
263, 264------w~-n--en-- i >60 -- Sata “n= 5-10 >60 High. 
Venice | | 
| 
265, 266, 267--=------- 1 360 oe 40-60 | Thick wee --- High=---.0--+-- Low. 
Veritas i | | 
! 
268, 269-----~--------- | >60 --- --- — --- oe High------~---- Low. 
Vernalis 
| 
270, 271-- >60 | -e- | 20-40 Thick == -- Moderatew---~=~ Low, 
vVignolo i 
| 
>60 cor ooo Catal --- oo Moderate------- Moderate, 
i | 
>60 ited Fareed oes 5-10 36-51 |High----~-+~----|High. 
>60 oes mee, Sse Sar: cated High-~--------- Low. 
10-20 |Hard --- ene --- wee Low. 
20-40 Hard o-- adel we ==> Low. 
San Timotec----------- 20-40 Soft Satie mae --- oo Low. 
277, 
Xerofluvents 
| 1 
278%; | i | 
Xerofluvents. { 
| 
Xerorthents. | 
279, 280--------nmwwene >60 ata | 45-60 [Thick ca Sas Moderate--~--~~|Moderate,. 
Yellowlark I 
| i 
281, 282, 283---------- >60 a oor sss o-- --- High---------++ Low. 
gacharias | 1 ! 
( | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 21.--CLASSIFICATION OF THE SOILS 


(An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text fora 
description of those characteristics of the soil that are outside the range of the series) 


Soil name Pamily or higher taxonomic class 


Acampo Coarse-loamy, mixed, thermic Typic Haploxerolls 

Alamo Fine, montmorillonitic, thermic Typic Duraquolls 

Alo-- | Fine, montmorillonitic, thermic Typic Chromoxererts 
*Amador-- | Loamy, mixed, thermic, shallow Typic Xerochrepts 
Arburua~ { Fine-loamy, mixed (calcareous), thermic Typic Xerorthents 
Archerdale | Pine, mixed, thermic Pachic Haploxerolls 

Arents-- Arents 

Bellota- Fine-loamy, mixed, thermic Abruptic Durixeralfs 

Bisgani- Sandy, mixed, thermic Typic Haplaquolls 


Fine~silty, mixed, thermic Calcic Pachic Haploxerolls 
Fine-loamy, mixed, thermic Ultic Palexeralfs 
Fine-loamy, mixed, thermic Calcixerollic Xerochrepts 
| Fine, montmorillonitic, thermic Typic Chromoxererts 

{ Pine, montmorillonitic, thermic Vertic Haploxerolls 
Fine-loamy, mixed, thermic Typic Argixerolls 
Fine-silty, mixed, thermic Calcic Pachic Haploxerolls 


Columbia- Coarse-loamy, mixed, nonacid, thermic Aquic Xerofluvents 


Cometa~-- Fine, mixed, thermic Typic Palexeralfs 

*Corning- Fine, mixed, thermic Typic Palexeralfs 

*Cortina--- | Loamy-skeletal, mixed, nonacid, thermic Typic Xerofluvents 
Cosumnes-- Fine, mixed, nonacid, thermic Aquic Xerofluvents 
Coyotecreek Fine-silty, mixed, thermic Cumulic Haploxerolls 

Delhi Mixed, thermic Typic Xeropsamments 


Mixed, thermic Typic Psammaquents 
Coarse-loamy, mixed, thermic Typic Duraquolls 
Fine, mixed, thermic Cumulic Haplaquollis 

Fine, mixed, thermic Calcixerollic Xerochrepts 
Fine-loamy, mixed, thermic Typic Durixeralfs 
Fine, mixed, thermic Pachic Haploxerolls 


Fluvaquents Fluvaquents 


Franciscan -| Fine-loamy, mixed, thermic Typic Argixerolls 

Galt- Fine, montmorillonitic, thermic Typle Chromoxererts 
Gonzaga---— Fine, mixed, thermic Typic Palexerolls 

Grangeville Coarse-loamy, mixed, thermic Fluvaquentic Haploxerolls 


Pine-loamy, mixed (calcareous), thermic Duric Haplaquolls 
Fine-loamy, mixed, thermic Mollic Haploxeralfs 
Hollenbeck Fine, montmorillonitic, thermic Typic Chromoxererts 
Honeut---- Coarse-loamy, mixed, nonacid, thermic Typic Xerorthents 
Honker- -| Pine, mixed, thermic Mollic Palexeralfs 


Hicksville 


Itano-- --| Fine~silty, mixed, acid, thermic Typic Fluvaquents 
Jacktone- -{ Fine, montmorillonitic, thermic Typic Pelloxererts 
Jahant- -| Fine-loamy, mixed, thermic Mollic Palexeralfs 


Kaseberg- Loamy, mixed, thermic, shallow Typic Durochrepts 
Clayey, mixed, thermic, shallow Abruptic Durixeralfs 
Coarse-loamy, mixed, thermic Typic Argixerolls 
Clayey, mixed, eulc, thermic Terric Medisaprists 


Lithic Xerorthents- Lithic Xerorthents 


Madera-- Fine, montmorillonitic, thermic Abruptic Durixeralfs 
Manteca- | Coarse-loamy, mixed, thermic Haplic Durixerolls 
Merritt Fine-silty, mixed, thermic Fluvaquentic Haploxerolls 


Montpellier- Pine-loamy, mixed, thermic Typic Haploxeralfs 
Coarse-loamy, mixed, thermic Cumulic Haploxerolls 
Fine, mixed, thermic Typic Palexeralfs 


Loamy-skeletal, mixed, thermic Lithic Mollic Haploxeralfs 


Peltier- Fine, mixed, thermic Cumulic Haplaquolls 

Pentz---- Loamy, mixed, thermic, shallow Ultic Haploxerolls 

Pescadero Fine, montmorillonitic, thermic Aquic Natrixeralfs 

Peters~ | Clayey, montmorillonitic, thermic, shallow Typic Haploxerolls 
Piper- Coarse-loamy, mixed (calcareous), thermic Aeric Haplaquents 
*Pleito- | Pine-loamy, mixed, thermic Calcic Pachic Haploxerolls 
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TABLE 21.--CLASSIFICATION OF THE SOILS=~Continued 


Soil name t Family or higher taxonomic class 


Coarse-loamy, mixed, thermic Mollic Haploxeralfs 

Fine, mixed, thermic Abruptic Durixeralfs 

Coarse-loamy, mixed, nonacid, thermic Mollic Xerofluvents 
Euic, thermic Typic Medisaprists 

Fine-loamy, mixed (calcareous), thermic Typic Duraquolls 
Fine-loamy, mixed, thermic Typic Durixeralfs 

Fine-loamy, mixed, thermic Cumulic Haplaquolls 

Fine-loamy, mixed, nonacid, thermic Aquic Xerofluvents 

| Pine, mixed, thermic Abruptic Durixeralfs 

Coarse~loamy, mixed (calcareous), thermic Typic Xerorthents 
| Fine-loamy, mixed, thermic Cumulic Haplaquolls 

Sandy or sandy-skeletal, mixed, euic, thermic Terric Medisaprists 
Loamy, mixed, eulc, thermic Terric Medisaprists 

Fine, montmorillonitic, thermic Typic Pelloxererts 

Fine, montmorillonitic, thermic Mollic Haploxeralfs 

Sandy, mixed, thermic Entic Haploxerolls 

Sandy, mixed, thermic Entice Haploxerolls 

Coarse-loamy, mixed, thermic Typic Haploxerolls 

Loamy, mixed, thermic Lithic Ruptic-Xerorthentic Xerochrepts 
Fine, montmorillonitic, thermic Natric Duraquolls 

Mixed, thermic Typic Xeropsamments 

Fine-silty, mixed, nonacid, thermic Aeric Fluvaquents 

| Clayey, montmorillonitic, thermic Lithic Ruptic-Xerochreptic Haploxeralfs 
Fine, montmorillonitic, thermic Entic Chromoxererts 

Euic, thermic Typic Medihemists 

Coarse-loamy, mixed, thermic Typic Haploxerolls 

Fine-loamy, mixed, thermic Calcixerollic Xerochrepts 
Fine-silty, mixed, thermic Haplic Durixerolls 

| Coarse-loamy, mixed, thermic Cumulic Haploxerolls 

| Clayey, mixed, euic, thermic Terric Medisaprists 

| Fine, montmorillonitiec, thermic Typic Pelloxererts 

Loamy, mixed (calcareous), thermic Lithie Kerorthents 


San Joaquin-- 
San Timoteo 
Scribner- 


Vailecitos 
Vaquero--- 


Xerofluvents~- Xerofluvents 
Xerorthents-- Xerorthents 
Yellowlark- Fine-loamy, mixed, thermic Ultic Haploxeralfs 
Zacharias—- Fine-loamy, mixed, thermic Typic Xerochrepts 
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SOIL LEGEND* 


NEARLY LEVEL SOILS ON DELTAS AND FLOOD PLAINS 


RINDGE—KINGILE—RYDE: Very poorly drained, organic soils and very poorly 
drained, highly organic, moderately fine textured, mineral soils, all of which 
are very deep and have been partially drained; on deltas and flood plains 


PELTIER-EGBERT: Poorly drained, highly organic, moderately fine textured soils 
that are very deep and have been partially drained; on deltas and flood plains 


MERRITT—GRANGEVILLE—COLUMBIA: Poorly drained and somewhat poorly drained, 
moderately coarse textured and moderately fine textured soils that are very 
deep and have been partially drained or drained; on flood plains 


COLUMBIA—VINA—COYOTECREEK: Somewhat poorly drained and well drained, 
moderately coarse textured and medium textured soils that are very deep 
and are subject to flooding or protected by levees; on flood plains 


NEARLY LEVEL SOILS IN BASINS AND ON BASIN RIMS 


WILLOWS—PESCADERO: Poorly drained, moderately fine textured and fine 
textured, saline—sodic soils that are very deep and have been partially 
drained; in basins 


JACKTONE—HOLLENBECK—STOCKTON: Somewhat poorly drained and moderately well 
drained, fine textured soils that are moderately deep and deep to a cemented 
hardpan and that have been drained in some areas; on basin rims and in basins 


GUARD—DEVRIES—RIOBLANCHO: Poorly drained and somewhat poorly drained, moderately 
coarse textured and moderately fine textured soils that are moderately deep to 

a eomerted hardpan or are very deep and that have been drained in most areas; 

‘on basin rims 


NEARLY LEVEL SOILS IN INTERFAN BASINS AND ON ALLUVIAL FANS, 
LOW FAN TERRACES, STREAM TERRACES, AND DUNES 


CAPAY: Moderately well drained, fine textured soils that are very deep 
and have been subject to artificial wetness; mainly in interfan basins 


CAPAY—STOMAR—ZACHARIAS: Moaetately well drained and well drained, moderately 
fine textured, gravelly moderately fine textured, and fine textured soils that 
are very deep; in interfan basins and on alluvial fans and stream terraces 


DELHI—VERITAS—TINNIN: Moderately well draired to somewhat excessively drained, 
coarse textured and moderately coarse textured soils that are deep to a 
cemented hardpan or are very deep; on dunes, alluvial fans and low fan terraces 


Each area outlined on this map consists of more than one 


kind of soil. 


The map is thus meant for general planning 


rather than a basis for decisions on the use of specific tracts. 
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ARCHERDALE—COGNA-FINROD: Moderately well drained and well drained, 
medium textured and moderately fine textured soils that are deep to a 
cemented hardpan or are very deep; on alluvial fans and low fan terraces 


TOKAY—ACAMPO: Moderately well drained and well drained, moderately coarse textured 
soils that are deep to a cemented hardpan or are very deep; on low fan terraces 


NEARLY LEVEL TO UNDULATING SOILS ON LOW TERRACES 


MADERA: Moderately well drained, moderately coarse textured soils that are moderately 
deep to a cemented hardpan; on low terraces 


SAN JOAQUIN-BRUELLA: Moderately well drained and well drained, moderately coarse 
textured and medium textured soils that are moderately deep to a cemented 
hardpan or are very deep; on low terraces 


NEARLY LEVEL TO STEEP SOILS ON DISSECTED TERRACES, FAN 
TERRACES, HIGH TERRACES, AND HILLS 


CARBONA-—PLEITO: Well drained, moderately fine textured 
soils that are very deep; on dissected terraces 


COMETA-SAN JOAQUIN—ROCKLIN: Moderately, well drained, moderately 
coarse textured soils that are moderately deep to weakly cemented 
sediments or a cemented hardpan; on dissected terraces 


PENTZ—PARDEE-KEYES: Moderately well drained and well drained, moderately coarse 
textured and gravelly medium textured soils that are shallow to sandstone, 
conglomerate, or a cemented hardpan; on hills and high terraces 


REDDING—YELLOWLARK: Moderately well drained, gravelly medium textured soils 
that are moderately deep and deep to a cemented hardpan; mainly on fan 
terraces and high terraces 


ROLLING TO VERY STEEP SOILS ON UPLIFTED, DISSECTED 
TERRACES AND MOUNTAINS 


CALLA—CARBONA-—WISFLAT: Well drained, moderately coarse textured and 
moderately fine textured soils that are very shallow, shallow, . 
deep, and very deep; on uplifted, dissected terraces and mountains 


GONZAGA—HONKER-VALLECITOS: Well drained, medium textured and gravelly 
medium textured soils that are shallow and moderately deep; on mountains 


* Texture terms in the descriptive headings refer to the 
surface layer of the major soils in the map units. 
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REGENTS OF THE UNIVERSITY OF CALIFORNIA 
(AGRICULTURAL EXPERIMENT STATION) 
CALIFORNIA DEPARTMENT OF CONSERVATION 


U.S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE SAN JOAQUIN COUNTY, CALIFORNIA 


SOIL LEGEND CONVENTIONAL AND SPECIAL 


SYMBOLS LEGEND 


CULTURAL FEATURES 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


NAME SYMBOL NAME SYMBOL NAME BOUNDARIES MISCELLANEOUS CULTURAL FEATURES SOIL DELINEATIONS AND SYMBOLS 


‘Acampo sandy loam, 0 to 2 percent slopes 

Alamo clay, 0 to 2 percent slopes 

Alo-Vaquero complex, 8 to 30 percent slopes 
Alo-Vaquera complex, 30 to 50 percent slopes 
Amador-Lithic Xerorthents complex, 2 to 15 percent slopes 
‘Archerdale vary fine sandy loam, 0 to 2 percent slopes, 
overwashed 

Archerdale clay loam, 0 to 2 percent slopes 

Arent, saline-sodic, 0 10 2 percent slopes 

Bisgani loamy coarse sand, partially drained, 0 to 2 
percent slopes 

Boggiano clay loam, 0 to 2 percent slopes 

Bruolla sandy loam, 0 to 2 percent slopes 

Bruella sandy loam, hard substratum, 0 to 2 percent 
slopes 

Calla clay loam, 2 to 8 percent slopes 

Calla-Carbona complex, 8 to 30 percent slopes 
Calla-Carbona complex, 30 to 50 percent slopes 
Calla-Pleito complex, 8 to 30 parcent slopes 

Capay clay loam, 0 to 2 percent slopes 

Capay clay, 0 to 2 percent slopes 

Capay clay, 2 to 5 percent slopes 

Capay clay, saline-sodic, 0 to 2 percent slopes 

Capay clay, wet, 0 to 2 percent slopes 

Capay-Urban land complex, 0 to 2 percent slopes. 
Carbona clay loam, 2 to 8 percent slopes 
Carbona-Orognen complex, 15 to 30 percent stopes. 
Carbona-Orognen complex, 30 to 50 percent slopes. 
Carbona complex, 15 to 50 percent slopes 

Chuloak coarse sandy loam, 0 to 2 percent siopes 
Cogna fine sandy loam, 0 to 2 percent slopes, overwashed 
Cognaa loam, 0 10 2 percent slopes 

Columbia tine sandy loam, drained, 0 10 2 percent slopes 
Columbia fine sandy loam, partially drained, 0 to 2 percent 
slopes, occasionally flooded 

Columbia fine sandy loam, channeled, partially drained, 
0.10 2 percent slopes, frequently flooded 

Columbia fine sandy loam, clayey substratum, partially 
drained, 0 to 2 percent slopes 

Cometa sandy loam, 2 to 5 percent slopes 
Corning-Redding complex, 2 to 8 percent slopes 
Corning-Redding complex, 8 to 15 percant slopes 
Cortina gravelly sandy loam, 0 to 5 percent slopes 
Cosumnes silty clay loam, drained, 0 to 2 percent slopes 
Cosumnes silty clay loam, drained, 0 to 2 percent 
slopes, occasionally flooded 

Coyotecreek silt loam, 0 10 2 percent slopes, occasionally 
flooded 

Delhi fine sand, 0 to 5 percent slopes 

Delhi loamy sand, 0 to 2 percent slopes 

Delhi-Urban land complex, 0 to 2 percent slopes 

Dello sand, partially drained, 0 to 2 percent slopes, 
‘occasionally flooded 

Dello loamy sand, drained, 0 to 2 percent slopes 

Cello loamy sand, partially drained, 0 to 2 percent slopes. 
Dello sandy loam, clayey substratum, drained, 0 to 2 
percent slopes 

Dello clay loam, drained, 0 to 2 percent slopes, 
overwashed 

Devries sandy loam, drained, 0 to 2 percent slopes 
Dumps 

Dumps, tailings 

Egber! mucky clay loam, partially drained, 0 to 2 percent 
slopes 

Egbert silty clay loam, panially drained, 0 to 2 percent 
slopes 

Egbert silty clay loam, sandy substratum, partially drained, 
Oto 2 percent slopes. 

Egbert-Urban land complex. partially drained, 0 to 2 
percent slopes 

EI Solyo clay loam, 0 to 2 percent slopes 

Exeter sandy toam, 0 to 2 percent slopes 

Finrod clay loam, 0 to 2 percent slopes 

Fluvaquents 0 to 2 percent slopes, frequently flooded 
Galt clay, 0 to 2 percent slopes 

Galt clay, 2 to 5 percent slopes 

Galt-Urban fand complex, 0 to 2 percent slopes 
Gonzaga-Franciscan complex, 30 to 50 percent slopes 
Gonzaga-Honker-Franciscan complex, 30 to 50 percent 
slopes 

Gonzaga-Honker-Franciscan complex, 50 to 75 percent 
slopes 

Grangeville fine sandy loam. partially drained, 0 to 2 
percent slopes 

Grangeville clay loam, partially drained, 0 te 2 percent 
slopes 
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Guard clay loam, 0 to 2 percent slopes 

Guard clay loam, drained, 0 to 2 percent slopes 
Hicksville loam, 0 to 2 percent slopes, occasionally 
tlooded 

Hicksville loam, bedrock substratum, 2 to 5 percent 
slopes, occasionally flooded 

Hicksville gravelly loam, 0 to 2 percent slopes, 
occasionally flooded 

Hollenbeck silty clay, 0 to 2 percent slopes 
Hollenbeck clay, 1 to 3 percent slopes 

Honout sandy loam, 0 to 2 percent slopes 

Honker- Vallecitos-Gonzaga complex, 30 to 50 percent 
slopes 

Honker-Vallecitos-Honker, eroded, complex, 30 to 50 
percent slopes 

Honker- Vallecitos-Honker, eroded, complex, 50 to 75 
percent slopes 

ltano silty clay loam, partially drained, 0 to 2 percent 
slopes 

Jacktone clay, 0 to 2 percent slopes 

Jacktone-Urban land complex, 0 to 2 percent slopes 
Jahant loam, 0 to 2 percent slopes 

Jahant loam, 2 to 8 percent slopes 

Kaseberg loamy sand, 5 to 15 percent slopes 
Kaseberg fine sandy loam, 2 to 15 percent slopes 
Kaseberg loam, 15 to 30 percent slopes 
Keyas-Bellota complex, 2 to 15 percent slopes 
Keyes-Redding complex, 2 to 8 percent slopes 
Kingdon fine sandy loam, 0 to 2 percent slopes 
Kingile muck, partially drained, 0 to 2 percent slopes 
Kingile-Ayde complex, partially drained, 0 to 2 percent 
slopes 

Lithic Xerorthents-Toomes complex. 2 10 15 percent 
slopes 

Madera sandy loam, 0 to 2 percent siopes 

Madera loam, 2 to 5 percent slopes 

Madera-Alamo complex, leveled, 0 to 1 percent slopes 
Manteca fine sandy loam, 0 to 2 percent slopes 
Merrit silty clay loam, partially drained, 0 t0 2 percent 
slopes 

Merrit sity clay loam, partially drained, 0 10 2 percent 
slopes, occasionally tlooded 

Montpellier sandy loam, 8 to 15 percent slopes 
Montpellior-Cometa complex, 5 to 8 percent slopes 
Nord loam, 0 to 2 percent slopes. 

Pardee gravelly loam, 0 to 3 percent slopes 

Pardee cobbly loam, 3 to 15 percent slopes 

Pehier mucky clay loam, pattially drained, 0 to 2 
percent slopes 

Peltier mucky clay loam, organic substratum, partially 
drained, 0 to 2 percent slopes 

Pentz sandy loam, 2 to 15 percent slopes 

Pentz sandy loam, 15 to 50 percent slopes 

Pentz cobbly sandy loam, 5 to 8 percent slopes 
Pentz-Bellota complex, 2 to 15 percent slopes 
Pentz-Redding complex, 2 10 15 percent slopes 
Pescadero clay loam, partially drained, 0 to 2 percent 
slopes 

Peters clay, 2 to 8 percent slopes 

Piper sandy loam, partially drained, 0 to 2 percont 
slopes 

Pits, gravel 

Pleito clay loam, 2 to 8 percent slopes 

Ramoth sandy loam, 5 to 8 percent slopes 

Ramoth sandy loam, 8 to 15 percent slopes 

Ramoth sandy loam, 15 to 30 percent slopes 
Redding loam, 0 to 3 percent slopes 

Redding gravelly loam, 2 to 8 percent siopes 
Redding gravelly loam, 8 to 30 percent slopes 

Reiff fine sandy loam, 0 to 2 percent slopes, 
occasionally flooded 

Reiff loam, 0 to 2 percent siopes 

Rindge mucky silt loam, partially drained, 0 to 2 percent 
slopes, overwashed 

Rindge muck, partially drained, 0 to 2 percent slopes 
Riobiancho clay loam, drained, 0 to 2 percent slopes 
Rigblancho-Urban land complex, drained, 0 to 2 percent 
slopes 

Rocklin sandy loam, 2 to 5 percent slopes 

Rocklin fine sandy loam, 0 to 2 percent slopes 

Ryde clay loam, partially drained, 0 to 2 percent slopes 
Ryde silty clay loam, organic substratum, partially 
drained, 0 to 2 percent slopas 
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Ryde clay loam, sandy substratum, partially drained, 0 to 
2 percent slopes 

Ryde-Peltier complex, pantialy drained, 0 to 2 percent 
slopes 

Sailboat silt loam, drained, 0 to 2 percent slopes 
Sailboat sitt loam, drained, 0 to 2 percent slopes, 
‘occasionally flooded 

San Joaquin sandy loam, 0 to 2 percent slopes 

San Joaquin sandy loam, 2 to 5 percent slopes 

San Joaquin loam, 0 to 2 percent slopes 

San Joaquin loam, 2 to 8 percent slopes, eroded 

San Joaquin loam, thick surface, 0 to 2 percent slopes 
San Joaquin complex, 0 to 1 percent slopes 

San Joaquin-Urban land complex, 0 to 2 percent slopes. 
Scribner clay loam, partially drained, 0 10 2 percent 
slopes 

Scribner clay loam, sandy substratum, partially drained, 
to 2 percant slopes 

Seribner-Urban land complex, partially drained, 0 10 2 
percent slopes 

Shima muck, partially drained, 0 to 2 percent slopes 
Shinkee muck, partially drained, 0 to 2 percent slopes 
Stockton fine sandy loam, 0 to 2 percent slopes, 
overwashed 

Stockton silty clay loam, 0 to 2 percent slopes. 
‘overwashed 

‘Stockton clay, 0 to 2 percent slopes 

Stockton-Urban land complex, 0 to 2 percent slopes 
Stomar clay loam, 0 to 2 percent slopes 

Stomar clay loam, wet, 0 to 2 percent slopes 

Timor loamy sand, 0 to 2 percent slopes 

Tinnin loamy coarse sand, 0 to 2 percent slopes 

Tokay fine sandy foam, 0 10 2 percent slopes 
Tokay-Urban land complex, 0 to 2 percent slopes 
Trahern clay loam, partially drained, 0 to 2 percent slopes 
Tujunga loamy sand, 0 to 2 percent slopes 

Urban land 

Valdez sitt loam, organic substratum, partially drained, 
0 to 2 percent slopes 

Vaquero-Carbona complex. 8 to 30 percent slopes 
Venice mucky silt loam, partially drained, 0 to 2 percent 
slopes, overwashed 

Venice muck, partially drained, 0 to 2 percent slopes 
Veritas sandy loam, partially drained, 0 to 2 percent 
slopes 

Veritas fine sandy loam, 0 to 2 percent slopes 

Veritas silty clay loam, 0 t0 2 percent slopes, overwashed 
Vernalis clay loam, 0 to 2 percent slopes 

Vernalis clay loam, wet, 0 to 2 percent slopes 

Vignoto silt loam, 0 to 2 percent slopes 

Vignolo silty clay loam, 0 10 2 percent slopes 

Vina fine sandy loam, 0 to 2 percent slopes 

Webile muck, partially drained, 0 to 2 percent slopes 
Willows clay, partially drained, 0 to 2 percent slopes 
Wisflat-Arburua-San Timoteo complex, 30 to 50 percent 
slopes 

Wisflat-Arburua-San Timoteo complex, 50 to 75 percent 
slopes 

Xerofluvents, 0 to 2 percent slopes, frequently flooded 
Xerofluvents-Xerorthents complex, 1 to 8 percent slopes, 
‘occasionally flooded 

Yellowlark gravelly loam, 0 to 2 percent slopes 
Yeltowlark gravelly joan, 2 to 5 percent slopes 
Zacharias clay loam, 0 to 2 percent slopes 

Zacharias gravelly clay loam, 0 to 2 percent slopes 
Zacharias gravelly clay loam, 2 to 8 percent slopes 


Nation, state, or province 
County pr parish 


Minor chil division 


Reservation (national forest or park, state 
forest or park, and large airport) 


Land is 
Limit ofisoil survey (label) 


Field sthet matchline and neatline 


AD HOG BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE CORDINATE TICK 
LAND sacs CORNER 
(sectior{s and land grants) 
ROADS. 
Divided (median shown if scale permits) 
Other roads 
Trail 
ROAD EMBLEM & DESIGNATIONS 
Interstalo 
Fedorat 
State 
County) farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normaly net shown) 


PIPE LING (normally not shown) 
FENCE (rprmany not shown) 


LEVEES 


Withouf road 

‘With road 

With raliroad 
DAMS 

Large (fo scale) 

Mediunt or Small 
PITS 

Gravel pit 


Mine of|quarry 


Farmstead, house (omit in urban area) 
Church 

School 

Indian mound (label) 

Located object (label) 

Tank (label) 

Wells, oil or gas 

Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 


Perennial, double line 

Perennial, single line 

Intermittent 

Drainage end 

Canals or ditches 
Double-line (label) 


Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


Intermittent 


MISCELLANEOUS WATER FEATURES 


Marsh or swamp 
Spring 

Well, artesian 
Wel, irrigation 


Wet spot 


ESCARPMENTS 
Bedrock (points down slope) 
Other than bedrock (points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK . 
SOIL SAMPLE (normally not shown) 
MISCELLANEOUS, 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar non soil areas 
Prominent hill or peak 


Rock outcrop (includes sandstone 
and shale) 


Saline spot 
Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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This soil survey map was compiled by the U.S. Department of Agriculture, 
Soil Conservation Service, and cooperating agencies. Base maps are 1 
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Survey, from 1970 - 1977 aerial photography. Coordinate grid ticks and SAN JOAQUIN COUNTY, CALIFORNIA NO. 25 
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